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Moment of truth ...By Vo/- Shan 


CONTROLLED PRE-LOAD; ACCURATE AND DEPENDABLE— HI-LOK BY VOI-SHAN 

The "moment of truth" is achieved every time a Hi-Lok fastener is installed — consistent automatic 
pre-load is built in through the precision shear groove in the Hi-Lok collar. ■ Driven from one 
side of the work, Hi-Lok is designed to provide a variety of desirable features in a fastener with 
maximum adaptability. The many advantages include variable grip accommodations of 1/16"; 
progressive tightening with no possibility of over-torque: weight savings of as much as 39% 
over conventional combinations, and time saving where power tools are used: smaller size tool 
use and lesser wrench clearances are practical due to projecting hex section, pin head and 
collar diameters. Vibrationless and silent— with high speed tools, Voi-Shan's Hi-Lok gains 
further practical value in use by convenient hand tool installation which permits re-use of the 
pin as required. With no recess in the head, Hi-Lok affords improved aerodynamic surface 
qualities. This fastening system with sealing compounds is adaptable to wet-wing assemblies. 
■ Send on your letterhead for complete details on this and other quality precision fasteners: 
Where performance is important— Voi-Shan sets the standard of leadership. 




Where else can you gel a Navigator 
weighing only 48 pounds? 


Don’t spend too much time looking. We’ve checked care- 
fully and can’t find any other Doppler radar system 
that even approaches GPL’s GPK-1000 in lightness 
(only 48 pounds) and compactness (only one cubic 
foot total for all components) . 

Chosen by U.S. Navy. Designated by the U.S. Navy 
as AN/APN-153 (V) for use in new ASW, attack and 
weather aircraft, this GPL system is fully operable 
within 45 seconds; provides automatic acquisition 
in less than 20 seconds; operates in- any weather, 0 to 
70,000 feet; retains high accuracy through virtually all 


aircraft attitudes. Easy to install . . . operate . . . maintain. 
Components can be interchanged without rccalibration. 
Meets Requirements of High-Performance Air- 
craft. Model GPK-1000 meets the air navigation needs 
for just about all aircraft, all speeds, all altitudes. For 
further details contact: General Precision Aerospace, 
GPL Division, Dept. DPA, Pleasantville, New York. 
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AEROSPACE CALENDAR 


June 7-16— 25th French International Air 
Show, Lc Bourget, Paris, France. 

June 10-28— Symposium on Lubrication and 
Wear, University of Houston. For in- 
formation: Dr. D. Muster, Dept, of Me- 
chanical Engineering, University of Hous- 
ton, Houston 4, Tex. 

June 11-14— Symposium on Plasma Space 
Science, The Catholic University of 
America, Washington, D. C., with the 
support of NASA and Goddard Space 
Flight Center. 

June 12-14-Heat Transfer and Fluid Me- 
chanics Institute, American Institute of 
Aeronautics and Astronautics, California 
Institute of Technology, Pasadena. 

June 13-15— Great Lakes Navy Research and 
Development Clinic, Ohio State Univer- 
sity. Columbus, Ohio, conducted by the 
Office of Naval Materiel. 

June 17-20— Summer Meeting, American 
Institute of Aeronautics and Astronautics 
(AIAA), Hotel Ambassador, Los Angeles. 

June 17-21-Summer General Meeting, In- 
stitute of Electrical and Electronics En- 
gineers, Toronto, Canada. 

June 17-21— 71st Annual Meeting, American 
Society for Engineering Education, Phila- 
delphia, Pa. 

June 18-20— 41st Meeting, Aviation Dis- 
tributors and Manufacturers Assn., Cha- 
teau Frontenac, Quebec, Canada. 

June 19-21-Fourth Joint Automatic Control 
Conference, University of Minnesota, 

(Continued on page 7) 
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...and the new 


AG AS WITCH* 

provides high- accuracy delayed 
switching from .03 to 180 seconds 


No coils, transistors or current — 
no motors, gears or clutches to wear 

Here's the most accurate and reliable time/delay/switch ever designed for manual 
operation! The new miniature AGASWITCH is activated at a touch of the button 
. . . delay is controlled by the patented AGASTAT® pneumatic timing head. Once 
started, the cycle continues to completion with high-accuracy repeatability, regard- 
less of electrical or environmental variations. 

AGASWITCH is supplied with fixed delays or any of five adjustable ranges cover- 
ing a total span from .08 to 180 seconds. One to four pole switch models are avail- 
able, with capacities to 10 amps at 28vdc or 1 15vac, both resistive. In standard units 
the switch transfers when the button is pressed, timing starts when button is released, 
and the switch returns to its initial position at the end of tire delay period. 

An exclusive "positive cycle" action can also be supplied, in which the switch 
transfers and timing starts simultaneously when the button is pressed, and no inter- 
ruption of the timing cycle is possible until the switch returns to its initial position. 

Hermetically sealed (MIL Spec) as well as unsealed models are immediately avail- 
able from AGASTAT-leader in time delay instrumentation for over 30 years. Write 
Dept. A L- 16, for specifications or engineering assistance on your specific requirements. 


TIMING INSTRUMENTS 

© ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION ■ ELIZABETH 3. N. J. 
IN CANADA: ESNA CANADA. LTD., 12 GOWER ST., TORONTO 16, ONTARIO, CANADA 
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. . . comes through head heat unscathed! 


Higher and higher recording speeds mean instrumenta- 
tion progress — and problems Increased speed and tension 
on tape generates friction that concentrates heat around 
recording heads and can make ordinary tape unreliable. 
Signal dropout or distortion can result when this localized, 
high-temperature build-up separates recording oxides 
from tape backing. 

“Scotch” brand Heavy Duty Instrumentation Tapes 
carry signals coolly through head-heat environments. They 
withstand temperatures from — 40°F up to +250°F. They 
last at least 15 times longer than 
ordinary tapes. Their heavy duty 
oxides and binders are formulated 
to resist heat extremes, minimize 
ruboff. Exclusive Silicone lubrica- 
tion eases head wear, tape wear. 

They offer 1000 times more conduc- 



tivity than ordinary tapes to drain off dust-gathering static. 

16 different “Scotch” Heavy Duty Tapes are available 
in 3 series. Polyester backings offered are .65, 1 and 1.5 
mils. Choice of coating thicknesses includes .18 and .43 
mils. “400" series: excellent high and low frequency reso- 
lution. “500” series: smooth, sharp resolution for broad 
band, other high frequency uses. “POO” series: ultra- 
smooth surfaces for predetection recording systems, 
critical wide band needs. 

technical talk Bulletin No. 3 explains temperature 
effects on recording tape, discusses heavy duty oxide and 
binder combinations. Free. Just write 3M Magnetic Prod- 
ucts Division, Dept. MCJ-63,St. Paul 19, Minn. 



magnetic Products Division 



AEROSPACE CALENDAR 


(Continued from page 5) 
Institute of Chemical Engineers; Institu 
of Electrical and Electronic Engineer 
American Society of Mechanical Em 
neers; Instniment Society of America. 
ic 20-22-National Meeting, Institute . 
Navigation, University of Michigan, Ar 


inte-Hsiddon Hall, Atlantic City, 
c ZO-27— 10th Annual Symposium on 
Computers and Data Processing, Univer- 
ity of Denver’s Denver Research Insti- 
ute, Elkhorn Lodge, Estes Park. Colo, 
unc 26-27— Symposium on Dvnamic Load 
Problems - Helicopters anti V/STOL, 
Statler Hilton Hotel, Buffalo, N. Y. Spon- 
sors; Cornell Aeronautical Laboratory; 
Army Transportation Corp, 
unc 28-Jnly 3— Second Annual Dorado Fly- 
In. Dorado Beach Hotel, Dorado. P. R. 
ily 7-11— Seventh National Conference on 
Aerospace Education, National Aerospace 
Education Council, Hotel Deauville, Mi- 
ami Beach, Fla. 

ily 9-11— International Symposium on Space 
Telecommunications, Institute of Elec- 
trical and Electronic Engineers’ Profes- 
sional Croup on Antennas and Propaga- 
tion. Boulder Laboratories, Boulder, Colo, 
ily 10-12— Meteorological Support for 
Aerospace Testing and Operation, Amcr- 

nautics and American Meteorological So- 
ciety, Ft. Collins, Colo, 
uly 23-26— Torpedo Propulsion Conference 
(Confidential), American Institute of 
Aeronautics and Astronautics, U. S. Naval 
Underwater Ordnance Laboratory, New- 
port, R. I. 

ulv 25-27-1963 Microminiaturization Con- 
gress, American Institute for Microminia- 
turization, Sheraton-Park Hotel, Wash- 
ington, D. C. 

ilv 30-Aug. 4—1 1th Annual Fly-In Con- 
vention, Experimental Aircraft Assn.. 
Rockford, III. 

' T— International Conference and Ex- 
on Aerospace Support, Institute of 
Electrical and Electronics Engineers/ 
American Society of Mechanical Engi- 
neers. Park Sheraton Hotel. Washington, 
ig. 5-9 — Eighth Annual Technical Sympo- 
sium. Society of Photographic Instrumen- 
tation Engineers, Ambassador Hotel, Los 
Angeles, Calif. 

,ig. 12-14— Guidance and Control Confer- 


A"g. 


onautics. Massachusetts 
mlogv, Cambridge, Mass 


Aug. 19-21 - A 


Todym 


of 


i Conferee 


Astronautics. Yale Univc 
Aug. 19-21—1963 Cryogenic Engine 
Conference, Boulder. Colo. Spo: 
University of Colorado; NBS Cryo 
Engineering Laboratory. 

Aug. 20-23-1963 Western Electronic 
and Convention (WESCON), Cow 


Aug. 26-28-Sir 

(Continued 


>, Calif. 
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ONLY 7 INCHES 
OF RACK HEIGHT 

for this 

Tektronix Oscilloscope 

THAT ACCEPTS 
12 PLUG-IN 



Type RM561A Oscilloscope— with Type 3A1 Dual-Trace Amplifier 
tMmJP Unit and Type 3B3 Time-Base Unit— provides high sensitivity, wide- 
band, dual-trace operation combined with calibrated sweep delay in a 
» compact, moderately priced package. 

You can use any of 10 other amplifier and time-base units for differential, multi- 
trace, sampling, other applications, including matched X-Y displays using the 
same type amplifier units in both channels. 

Also, you can observe no-parallax displays and sharp trace photography. For the 
new rectangular ceramic ert has an internal graticule with controllable edge 
lighting. 

TYPE RM56IA OSCILLOSCOPE (without plug-ins) 

TYPE 3A1 DUAL-TRACE AMPLIFIER UNIT . . . 

Passband from dc-to-10 Me for each channel ■ Sens 

10 mv/cm to 10 v/cm in 10 calibrated steps. 1 -2-5 sequence, wun 

variable control . 6-cm linear scan . No sional delay. For a 

demonstration, 
please call your ; 

Magnifier ."sinble Swe’e'p’ (or Normal Sweep' •' Delay Interval Tektronix Field 
from 0.5 psec to 10 sec • Flexible Triggering Facilities with f. Engineer 
triggered operation to above 10 Me. 


Tektronix, Inc. 

P O BOX 500 • B€A VERTON, OREGON / /Area Code 503) Mitchell 4-0161 ■ TWX: 503-29I-6B05 ■ 
Telex 036-691 ■ Cable: TEKTRONIX ■ OVERSEAS DISTRIBUTORS IN 27 COUNTRIES 
Tektronix Field Offices are located in principal cities throughout the United Stales. Please 
consult your Telephone Directory • Tektronix Canada Lid: Field O/tices In Montreal, Quebec ■ 
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ur concern includes the reliability of pneumatic duct couplings in 
space applications, take a look at the Janitrol line. Janitrol bleed 
ouplings have industry-wide acceptance because they provide vir- 
y 100% sealing with low nut torque; lower stresses mean higher 
bility. Absolutely no gaskets are required. For the ultimate in safety 
ify Dubl-Lock® couplings that seal even if the bolt is disconnected. 
:rol clamps, flanges, duct supports and other hardware are used in 
707, 880, 990, DC-8, F-105D, F4H, F-110, F8U and other high 
jrmance aircraft. 

initrol standard and Dubl-Lock couplings are described in our 56- 
i catalog, a valuable reference for designers, 
initrol also designs and builds couplings for special applications — 
>me high temperature and pressure, and cryogenics. Request catalog 
42 from Janitrol Aero Division of Midland-Ross Corporation, 4200 
ace Road, Columbus 4, Ohio. 


JANITROL AERO DIVISION 

fTlidland-Ross Corporation 



So when I 

got back from 

lunch Jake was 

still up to his eyeballs in 

strip charts. They were spilling 
from the table onto the floor, 
and there was a big pile in the corner 
that he hadn’t even touched. There 
was this wild gleam in his eye. 

“Found out yet why Test Op Twenty- 
seven went ker-boom?” I asked innocently. 

"Don't be a wise guy," Jake snarled. “I just got word from 
the Chief Engineer that he has to have some preliminary 
answers by fourteen hundred. Hah! I'd like to see him trying 
to line up forty-three channels on eight strip charts that were 
recorded at four different speeds.” 

"All it takes is a little patience,” 1 reminded him. "You told 

"All right, smart apple," he growled, "maybe I wish I'd re- 
corded with one of those time code rigs like you said, but it's 
too late now. Don’t just stand there, see if you can help me 



"About T-zero plus eight,” he told me weakly, "and I hope 
you're not wasting my time. In just ten minutes the Chief 


Engineer is going to walk in here roaring like a million pound 
booster." 

"We'll be ready for him," I said. I translated T-zero plus eight 
into clock time. I preset the automatic start time at ten seconds 
before the engine had exploded and the 
stop time at five seconds after. You do it 
with decimal switches, and it's easier than 
playing Yankee Doodle on the piano with 
one finger. 

I set the T S and C to "Automatic" and 
pushed the “auto search start" button.The 
transport revved up to search speed and 
the Nixie tube time display lit up showing days, hours, minutes 
and seconds. In a few moments the transport had reached the 
preset start time and overshot. It automatically reversed until 
it was positioned in advance of the starting spot on the tape. 
Then the search and control system's "drive playback" in- 
dicator light came on and traces started appearing on the 
oscillograph paper. 

"What's that picket fence on Channel I ?" Jake asked, eyeing 
it suspiciously. 

"That's the time code," I told him. "No more counting hun- 
dreds of pulses to correlate events. You can read days, hours, 
minutes, and seconds directly from the 
pattern of pulse widths in any segment of 
the recording.” 

"Who can?" 

“You’ll learn. It's easy." 

Before the system had even reached the 
preset stop time, we were starting to get 


"Look," I said, "Channel 6 shows that flame was established 
at 10:48:19, but Channel 14 says the main fuel control valve 
still hadn't opened all the way at 10:48:22. Now look at Chan- 
nel 20. By 10:48:24 pump pressure had gone off scale. Then it 

"That must mean the fuel line ruptured. Fuel would have 
started spilling into the combustion chamber," Jake theorized. 
“Yes, and she blew at just a hair beyond 10:48:26, that's 
when all the on-board transducers go dead. Now will you sign 
those requisitions for a time code generator and an automatic 
tape search and control of our own?” 

"Wait a minute,” Jake said. “Let's sec if we can tell why the 
main fuel valve didn't open all the way." Some people are 
never satisfied. 

It was hard to spot the fine-scale sequence of events at the 
tape playback rates we were using, so I showed him another 

short critical interval just where the valve had failed to open. 
Then the answer became obvious. The combustion chamber 
pressure switch should have closed before the valve actuation 
signal from the sequencer, but it had closed several millisecs 

“So now you're ready for the Chief," I said, rubbing it 
in, “and you still have thirty seconds to spare." 

He didn't know whether to hit me or kiss me, so he did 
both. I forgot to mention that I’m pretty cute for a lest engi- 
neer. In fact, I'm the only female in the department. Which 
goes to show that not even a woman* needs to rely 
on intuition, much less on counting pulses, when 
there’s a time code system’ handy. 
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They started with a concept. It's been refined to say the least. Hexcel started with a concept 
too— the honeycomb configuration (highest strength-to-weight ratio known and other excellent 
properties). We have also seen some refining. 

Take rockets and space vehicles for instance: 

SOME HEXCEL HONEYCOMB APPLICATIONS— 1. Ablative Heat Shield Matrix (heat resistance 
and structure) 2. Capsule Energy Absorption (couch, equipment, attenuator struts) 3. Common 
Bulkheads (structural strength, insulation) 4. Large Sandwich Cylinder Structures (at least 25% 
more efficient than monocoque) 5. Stabilizing Fins (near-zero deflection) 6. Propellant Motors 
(honeycomb for structure) 7. Nozzles (vibration damping, strength) 

Hexcel Materials In: Saturn, Titan, Atlas, Centaur, Mercury, Nova, Gemini, Apollo, Hawk, 
Polaris and others. 

WHAT DOES THIS MEAN TO YOU? Of all honeycomb manufacturers only Hexcel offers: • 
Largest R&D staff for honeycomb technology. • Full line of materials — aluminum, glass, paper, 
stainless, exotic. • Readily available application engineering groups. • World's most compre- 
hensive source of technical honeycomb information. 

Maybe you would like to start with information. Write us for our bibliography TSB 118. 
HEXCEl! PRODUCTS INC. 



What could we possibly add to the Mach 2 fighter-bomber 
that can already handle every combat mission in the book, 
in any weather, any time, any place in the world? 



A training cockpit. 


In Republic’s F-i05D-or in the new F-l05F-an Air 
Force pilot can deliver a nuclear counterpunch in any 
weather at uoo miles per hour. 

But in the new F-105F he can train for it. 

While the trainee is flying on instruments, the instruc- 
tor maintains a visual safety check. Costly "chase" plane 
sorties are eliminated. 

And there are other savings. 

The two-place version keeps F-105 pilots out of non- 
combatant jet trainers. Delivers twice as much pilot time 


per hour of aircraft time. And trains each pilot with the 
same weapon system he would use for nuclear retaliation. 
This includes the same electronic gear, and much of the 
gear he'd use supporting ground forces with a seven-ton 
mix of conventional weapons. 

Now that the all-weather nuclear-retaliation weapon 
system with the greatest conventional-weapons capability 
of any Mach 2 fighter-bomber has been given training 
capability, what will we add next? 

Whatever is needed. 


REPUBLIC 



Our stock in trade at General Dynamics/ Electronics is quick, authoritative answers to your audio or communication 
needs. Answers that take the form of complete and fully functioning systems. Off-the-shelf: usually. But off the drawing 
boards as well. Answers like these: 


■ Telephones for ship and shore communications. Our 
Automatic Dial Telephone Systems (Type IC/TDX-40G) 
are designed to withstand extreme vibration and high- 
impact shock. They're used on surface or submarine naval 
vessels and forground support equipment, including mobile 
vans. 100% trunkage. Attendant cabinets are included. 

■ Voice Signalling Systems. P.A. for above- or below-ground 
missile silos. Vibration and shock resistant. Packaged to 
provide any output power required. Speaker assemblies, 
ranging from 2.5 to 60 watts, include wall, ceiling, weath- 
erproof, and blastproof types. 


■ Integrated Communication Systems - Automatic Dial 
Telephones combined with Public Address. Any telephone 
station serves both as a normal communication channel 
and as a paging source. Normal microphone input is 
provided as well. 

Normal and high-level audio systems are available from 
our hardware stocks or from our years of experience in 
the manufacture of civilian, military and industrial com- 
munications. 

For information or catalogs, write us at 1458 North 
Goodman Street, Rochester 1, New York. 


GENERAL DYNAMICS | ELECTRONICS 
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Airborne and missile environments 
make extraordinary demands on the 
performance and life of TWT's. Per- 
haps this is one of the reasons why 
few manufacturers have the capabil- 
ities for design and production of 
TWT’s for such applications. Even 
fewer have the knowledge of mate- 
rials and techniques required to man- 
ufacture small, lightweight TWT’s 
with octavejjandwidths. Raytheon 
offers TWT's that feature this broad- 
band operation combined with a 
power capability of 1-KW peak pulse 
at high duty cycles. 

This is among the important rea- 
sons why Raytheon is often called 
upon to develop, design and manufac- 
ture both low- and high-power TWT's 
for airborne and missile applications. 

Your Raytheon Sales Engineer is 
ready to help you select the tube 
best suited to your needs. 

Raytheon Company, Microwave 
and Power Tube Division, Waltham 
54, Massachusetts. 


RAYTHEON 
TWT’s for 

AIRBORNE a.d 

MISSILE 
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Here are two solutions to a timing headache! 


Take aspirin, or. . .call The A.W. 
Haydon Company! For the com- 
plete cure, we recommend the lat- 
ter, because we're unique. 

We're specialists in the fourth di- 
mension! Our only interest is with 
time, and timing devices. Genera- 
tion . . . observation . . . measure-. 


ment . . . transmission. We shrink 
accurate timing into pill-sized 
packages, as our tiny timing 
motor shows. 


or off the earth ! 

Do you have a time problem? 
We have a timely solution! 


We serve time up— to operate 
underground or underwater. On 
land. ..in the air. ..in the outer 
reaches of space. Anywhere in, on, 


MilUAVDOK 

rWW ^1 COMPANY 

232 NORTH ELM STREET. WAIERBUHr 20. CONNECTICUT 


EDITORIAL 


More Space Debate 


The current debate over the size, scope and purpose of 
the U. S. national space program should eventually con- 
tribute greatly to better public understanding of how we 
arc exploring space and why. No doubt it will cause 
passing anguish to some National Aeronautics and Space 
Administration officials whose pet programs and plans 
may be belted rather vigorously. But in the long run this 
debate will serve a very useful purpose. 

Since President Kennedy’s original decision to put this 
nation into a high-priority space exploration program, 
with a manned lunar landing as its major focal point, 
there has been too much of a tendency to view this pro- 
gram as simply a madcap dash to the moon, with serial 
rights to this lunar cliff-hanger being auctioned to the 
highest bidder. Unfortunately, the original mistake of 
having an astronaut’s selection automatically equipped 
with a bag of serial-rights gold may be perpetuated by 
NASA if current plans to authorize a multi-million dollar 
public exploitation package for the new astronauts are 
not quickly squelched. This “show biz" type of astronaut 
promotion certainly provides an unnecessary Achilles 
heel on which critics of the space program can score at 
will. If the astronauts have a pay problem, it should be 
settled within the framework of how similar high-risk jobs 
are handled in the military and government service, and 
not by holding a commercial auction for their personality 
value in a multi-million dollar “package deal.” 

Educational Value 

The current debate has done much to explain to the 
public and Congress the real aims of the space program, 
which are the development of a broad capability in space 
technology that eventually can be applied to whatever 
national purpose or need that may arise in the future. 
Gradually, the point that the manned lunar landing 
Apollo program is simply the best possible focal point for 
this effort in its present phase is emerging from the verbal 
pyrotechnics of the current debate. It is becoming more 
readily apparent that Apollo is not just an “ovcr-N'iagara- 
F'alls-in-a-barrel” type of dare-devil stunt, but a well- 
conceived program of broad exploration across the whole 
spectrum of space technology as we know it today. 

The solid technical success of the Mercury program, 
particularly in the six- and 22-orbit flights of Cdr. Schirra 
and Maj. Cooper, has done much to make this point 
clear. It should be obvious now that Mercury, Gemini 
and Apollo spacecraft are really the Nina, Pinta and 
Santa Marias of space exploration, and are simply paving 
the way for whatever useful purposes this nation even- 
tually decides to utilize space. 

The Fiscal 1964 NASA budget, which will be one 
measure of how fast this program of space exploration 
will progress, faces rough but not yet crippling treatment 
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in its passage through the legislative mill on Capitol Hill. 
Congress is still strongly behind the basic purpose of the 
national space program. But it can no longer afford to 
give NASA the rousing, blank-check votes with which it 
supported the Fiscal 1963 budget. This tenor of congres- 
sional support was valuable in providing NASA with its 
initial acceleration, so it could take full advantage of the 
technical momentum that built up so rapidly in the past 
few years. But it is not the type of support that can or 
should be expected as routine. 

Congress must cut the NASA Fiscal 1964 budget to 
convince its constituents that it is exercising prudent 
control over their tax dollars, as well as to discourage any 
government agency from anticipating a blank check for 
all of its desires or whims. So far, NASA officials have 
been singularly obtuse in understanding this congres- 
sional mood. They have apparently taken the mere fact 
that Congress wants to pare anything from space as an 
intolerable insult to their managerial ability. Conse- 
quently, they have failed to cooperate with their legis- 
lative committees in arranging relatively small and highly 
selective cuts that will not affect the pace of the top- 
priority programs— particularly Apollo. As a result of this 
rather foolish tactic, NASA is likely to get a larger across- 
the-board percentage type-cut that will either nick the 
edges of the top-priority programs, or force NASA into a 
series of re-programings to protect its key projects— an 
action that is certain to arouse further ire on Capitol Hill. 

The issue between NASA and the Congress is not 
whether the Fiscal 1964 budget will be cut, but what kind 
of a reduction NASA can absorb best-a highly selective 
pruning that can be done well only with NASA coopera- 
tion, or an across-the-board cutlass slash that is the only 
recourse of Congress when dealing with technical matters 
too complex for specific judgments. 

Debate's Main Issue 

There will continue to be carping from the wings from 
some elements of the scientific community who feel the 
space program is diverting funds from their pet areas, but 
we do not feel these scientific bushwhackers have con- 
vinced any significant numbers that their criticism is 
valid. Neither did NASA’s counter-blast from eight 
“tame” scientists (see p. 24), almost all of whom have 
some official NASA connection, fool anybody. But this 
is hardly germane to the main issue of the current debate, 
which is how effectively NASA shepherds its budget 
through Congress to provide the funds to keep its major 
technical program rolling as fast as technical progress 
will permit, and whether its managers have the skill and 
judgment to give up some of their less-essential plans to 
preserve the main core of the space exploration effort. 

—Robert Hotz 
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BEARING 
WITH A 
RED HOT FUTURE 



On special test equipment in SBBSlF’s Research Laboratory, 
experimental ball and roller bearings are run at tempera- 
tures up to 1000F, conditions under which steel becomes 
red hot and loses its strength, while conventional lubricants 
burn or boil away. To meet these problems, bearings made 
of special heat-resisting alloys and lubricated by exotic new 
materials and techniques are evaluated. New concepts of 
bearing life, surface failure mechanisms, and lubrication 
by solid powders or films over wide ranges of operating 
temperatures are constantly being investigated. 

Bearings to resist extremely high temperatures are 
needed for improved, high performance jet engines, gas 
turbines and other equipment. Special fflBSlF bearings 
have been tested successfully in environments of 750F to 
1000F. Under special laboratory conditions, fflBglF bear- 
ings made of exotic ceramics have operated successfully 
at temperatures as high as 1500F. 

Research like this is your assurance that ffiBSlF will 
always keep pace with demands for the highest possible 
performance in all major types of rolling contact bearings 
—ball, cylindrical roller, spherical roller, tapered roller and 
precision miniature. SSSS1F Industries, Inc., Philadelphia 


WHO'S WHERE 


In the Front Office 

Holley B. Dickinson, president and a di- 
rector. Canoga Electronics Corp., Van 
Nuvs. Calif., succeeding the late George H. 
Nibbe. 

Rex Taylor, president. Vanguard Air & 
Marine Corp.. Bala Cvmwd, Pa., succeed- 
ing Edward G. Vandcriip, now board chair- 

William A. Sipprcll, vice president and 
general manager, Lear Jet Corp., Wichita, 


Y. 


r, New 




Russell T. Lowe, vice preside 

Barry Wright Corp., Watcrtowi 

Merwin Hoffman, vice prcsiacnt-saics, 
ABC Air Freight Co.. Inc.. Jamaica, N. Y. 

G. L. Werly, Jr., marketing vice president, 
Air Reduction Sales Co., New York, N.Y., 
a division of Air Reduction Co., Inc., suc- 
ceeding E. S. Twining, Jr., now marketing 
manager for Air Reduction Co. 

Dr. John E. Tcssicri, executive vice presi- 
dent, Texaco Experiment. Inc., aerospace 
subsidiary of Texaco, Inc., New York, N. Y. 

Dr. Charles D. Harrington, senior vice 
president. United Nuclear Corp., Washing- 
ton. D. C. 

Joseph A. Fontana, vice president and 
general manager-West Coast operations for 
Consolidated Controls Corp., Inglewood, 


Kcigh E. Rumbcl. si 


e president. 


i: Dr. Ravi 


i Corp.. Alexandria. Va. 

S nsiblc for the Kinetics 
v.; Nuclear Engineering 
Div.; Acrotherinodynamics Group; Flight 
Sciences Laboratory. 

S. J. Kudcrer, president and chief execu- 
tive officer. Acronca Manufacturing Corp., 
Middletown. Ohio, succeeding John A. Law- 
ler, now board chairman. 

Honors and Elections 

Dr. Raymond H. Wilson, Jr., chief of 
applied mathematics in the Research Di- 


method for magnetic steering of spacecraft 
by controlled spin-damping. Dr. Wilson's 
work solved the problem of orienting satcl- 


Mr. Burch is the 


rch has been named a 
lemy of Applied Science, 
independent inventor of 


-• Air Force Space Systems Div., received 

nt John F. Kennedy on behalf of Space 
stems Div.. Aerospace Corp.. and the 
’ospace industry', for managing the dc- 
lopment and launching of the Atlas boost- 
used in the space flight missions of Proj- 

‘ '"'Continued on page 98) 


INDUSTRY OBSERVER 

► First Martin-built Titan 2 launch vehicle for National Aeronautics and 
Space Administration’s Gemini program was to be installed in the com- 
pany’s vertical test cell at the Baltimore plant last week. Complete systems 
tests, less fueling and engine firing, will follow, including electrical system 
checkout, measurements of heat loads and analysis of the malfunction detec- 

► Entire Fiscal 1964 Navy purchase of the Grumman A-6A Intruder two- 
place, twin-jet, all-weather aircraft will be for Marine Corps use. Navy 
hasn't convinced officials of the Office of the Secretary of Defense that this 
low-level attack aircraft is best for carrier use on a basis of cost-effectiveness 
analysis. 


► U. S. Navy sources estimate that the Russians are operating 83 non-Navy 
and 75 Navy oceanographic vessels, compared with 34 non-Navy and 33 
Navy oceanographic ships operated by the U.S.; Navy has requested S107 
million for its oceanographic work in Fiscal 1964. and has said that the pre- 
cision mapping of the seas is a military necessity in view of the major stra- 
tegic role played by Polaris-firing submarines. Defense Dept, trimmed the 
request by 5200,000. 

► New techniques for development of an all-weather landing system for 
Anny tactical aircraft will be sponsored in a program being monitored by 
Army Electronics Material Agency. Anny has issued requests for proposals. 

► Experimental program aimed at developing a 30-kw. arc-jet engine for 
spacecraft propulsion will be carried out by Avco’s Research and Advanced 
Development Div. under contract to NASA’s Lewis Research Center. The 
center also is negotiating with General Dynamics /Astronautics for an inves- 
tigation aimed at development of a coaxial plasma gun for space propulsion. 

► Major aircraft accident rate for USAF continued its downward trend 
during Fiscal 1962 with a figure of 5.7 accidents per 100,000 flying hours. 
Rate for 1961 was 6.3 per 100,000; for 1956 it was 15. and for 1951 it was 
33. Major accidents decreased in number from 440 to 390 from 1961 to 
1962; fatalities decreased from 347 to 296. 

► Army is experimenting with what it calls "multi-year buys” in the hope 
of smoothing the cyclic swings in procurement of near-standard items. Plan 
is to commit the service to buying an item from one contractor for a time 
up to three years after the first contract is awarded, rather than holding a 
new competition before the entire purchase is completed. 

► Dynamic analysis of lenticular missile configurations— shaped like a double- 
convex lens— will be conducted by General Dynamics/Pomona under Army 
Missile Command contract. Army also has awarded a 12-inonth study 
contract for research on hypersonic interceptor control to General Applied 
Sciences Laboratories, Westbury, N. Y. 

► Lycoming T5 3-L-9 turboshaft engines in the Army's Bell Iroquois UH-1 
helicopters now arc being overhauled every 800 hr., compared with 1 50 hr. 
time-bctwecn-ovcrhaul two years ago. Maintenance cost per flying hour for 
the UH-1 is SI 20. This figure compares with 545 for the Hiller OH-23 
Raven. S95 for the Sikorskv UH-19 Chickasaw. S120 for the Boeing-Vertol 
CII-21 Shawnee, SI 10 for the Sikorsky CH-34 Choctaw, and 5300 for the 
Sikorsky Cl 1-37 Mojave. Costs include all military and civilian labor used for 
organization, field and depot levels of maintenance, plus costs of airframe 
overhaul and consumable parts. 

► Difficulty in obtaining a standard spacecraft during the space vehicle 
development cycle is illustrated in the changes and modifications made dur- 
ing the Mercury program. Mercury Atlas-7 incorporated 63 changes from 
MA-6; MA-8 had 109 changes from MA-7. Maj. Gordon Cooper's MA-9 
capsule incorporated 198 changes from the MA-8 configuration. Total pro- 
gram cost through MA-8, including the changes, is $314.2 million. 
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A revised display (lower left) is generated instantaneously by 
the computer, and indicates the new critical path. Thus, pro- 
gram management can try and see at once the effect of proposed 
changes. The results of this "real-time" PERT analysis are 
then presented by an automatic computer printout showing 
new milestones for the development team. 


COED MARK II, a second generation Computer Operated Electronic Display, applies the 
combined brain power of man and machine to the solution of space age problems. Other appli- 
cations of the MARK II, in addition to PERT analysis, include real-time displays of helicopter 
flight control, lunar vehicle steering, missile guidance simulations, satellite thermal response, 
and polynomial curve fitting. Engineers interested in projects applying advanced display tech- 
niques are invited to contact our Personnel Director, Bendix Systems Division, Ann Arbor, 
Michigan— an equal opportunity employer. 




Bendix Systems Division 


Moss on Sylvester 


White Sands Campaign 


Aircraft-for-India Policy 


Navy Procurement Boss 


Washington Roundup 

Arthur Sylvester failed to persuade Chairman John E. Moss of the House special 
information subcommittee that there is any real justification for the Defense Dept.'s 
secrecy rules covering Russian space launches and Pentagon contacts with newsmen. 

After a closed hearing last week, Rep. Moss said he is so skeptical that releasing 
information about Russian launches would, as Sylvester claimed, reveal too much about 
U. S. tracking capabilities (see p. 28) that he is going to explore the matter further with 
other Defense Dept, leaders. He also will ask civilian space agency officials to assert 
themselves more on the issue, instead of accepting the Pentagon’s secrecy policy. 

Subcommittee members gave Sylvester a rough time during the closed hearing 
about his stewardship of Defense Dept, information activities, complaining at one point 
that he denied making statements that were later shown to be on a tape recording of 
his remarks (AW Jan. 28, p. 118). Rep. Moss said flatly that Sylvester’s directive 
requiring Defense Dept, personnel to report their news contacts to him should be 
rescinded since "it serves no useful purpose.” Rep. Moss said that of 1,019 news con- 
tacts reported under the directive, only one was investigated. 

Rep. Moss did say Sylvester released as much information as practical during the 
Cuban crisis. However, the subcommittee chairman contended the Defense Dept, 
should have allowed newsmen to do more on-the-spot reporting. 

President Kennedy is to visit the White Sands, N.M., complex June 5. The 
New Mexico congressional delegation will be on hand to argue for a bigger space role 
for the state. 

Chairman Clinton P. Anderson of the Senate space committee long has argued 
that the National Aeronautics and Space Administration as well as the military should 
make more use of the well-instrumented facilities of White Sands and Holloman AFB. 
Sen. Anderson succeeded in getting the President to the Los Alamos, N. M., Scientific 
Laboratory last year, but the visit did not result in the hoped-for acceleration of Project 
Rover (AW Dec. 17, p. 28). Sen. Anderson was not space committee chairman at the 
time, however. 

The President will view missile firings at White Sands, and the next day will fly to 
inspect the aircraft carriers Oriskanv and Kitty Hawk off of Pt. Mugu, Calif. On June 7 
he is to watch other missile firings at the Naval Ordnance Testing Site at China Lake, 
Calif. 

Watch for NASA to include a test pilot with a heavy scientific background when 
it selects another group of astronauts— probably about nine— this summer. This hope- 
fully would appease some scientists now assailing the space program. 

U. S.-British policy for the next 18 months calls for improving what aircraft India 
has rather than embarking on any full-scale procurement program. But there will be 
continued attempts to improve India’s airlift by providing aircraft that can be spared 
by the U. S. and Britain. 

U. S. is sending 24 Fairchild C-119s from Air Force reserve squadrons to India as 
part of this airlift improvement. India already has about 50 C-119s, about half of them 
equipped with jet thrust augmentation (AW Nov. 12, p. 127). The additional C-119s 
will not be equipped with jet engines, but are being thoroughly checked by Fairchild’s 
service facility in St. Augustine. Fla., before they are flown to India. 

There arc no plans at present to give India U. S. or British supersonic fighters, but 
air-to-air missiles will be supplied for existing aircraft. U. S. officials say they are using 
the Pentagon’s “cost-effectiveness” approach in detennining what weapons to send to 
bolster India in its border conflict with Red China. About $120 million in military 
aid to India already is committed, with the U. S. and Britain splitting the cost. 

Shifting Vice Adm. William A. Schoech from deputy chief of naval operations for 
air to chief of naval materiel is the first step toward his appointment as procurement 
chief of the reorganized Navy, when he will bear the title of chief of naval support. In 
that position, the bureaus of weapons, ships, yards and docks and supplies and accounts, 
which now report directly to the secretary of the navy, will report to him. 

Only the bureaus of personnel and medicine and surgery will report directly to the 
secretary under the new setup. Adm. George W. Anderson, outgoing chief of naval 
operations, unsuccessfully pressed Navy Secretary Fred Korth to put the procurement 
bureaus under the CNO. Adm. Anderson argued this was the best way to assure that 
the CNO could implement the weapons requirements he generated. 

Rep. Daniel J. Flood of the House Defense Appropriations Subcommittee is 
demanding that Navy lawyers write tighter procurement contracts. He told Navy leaders 
during a recent hearing that ’Vou have a lot of truck drivers down there disguised and 
wearing uniforms of JAG (judge advocate general) officers who look at some of these 
contracts . . . your contracts are so open a justice of the peace could drive through with 
a truck." —Washington Staff 
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Congressional Critics Eye DOD Civilians 


TFX issue stirring skepticism in Congress toward 
Pentagon leadership; effects could be far-reacliing. 

By George C. Wilson 


Washington— Senate s lengthy F-lll (TFX) investigation is shifting the 
focus of congressional skepticism away from the military and toward the 
civilians now running the Defense Dept. 

This change could well be the most significant result of the whole F-lll 
affair, overshadowing the avowed purpose of the Senate Permanent Investi- 
gations Subcommittee to determine whether General Dynamics or Boeing 
proposed the better aircraft for the next USAF-Navy tactical fighter. 


Deepening of this skepticism would at 
least lead to confusion and delay within 
the whole defense field, including the 
aerospace industry, and at the most lead 
to replacement of Defense Secretary 
Robert S. McNamara, either by his own 
choice or that of President Kennedy. 

This could happen because a skeptical 
Congress can frustrate Defense Dept, 
leaders in a number of ways. It can 
deny money for specific categories such 
as aircraft, oppose reforms of the serv- 
ices, and publicly challenge— if not dis- 
credit— the major decisions of the de- 
fense secretary by holding one special 
investigation after another. All this in 
combination takes away the secretary's 
usefulness. 

Skepticism in Congress about Mc- 
Namara today is not deep enough to 
imperil his job, and his final appearance 
at the F-lll hearing may d is t>el some 
already created. But there is little doubt 
that the F-lll hearings have hurt the 
image of infallibility which insulated 
McNamara for so long against the stand- 
ard rough-and-tumble treatment by 
Congress. A Republican senator said 


the hearings "have knocked a lot of gold 
off McNamara’s halo,” while Rep. IT. R. 
Gross (R.-lowa), probably the most out- 
spoken member of the House, called the 
defense secretary "the self-anointed 
czar in the Pentagon,” whose role in the 
F-lll case “is incredible.” 

Chairman John L. McClellan 
(D.-Ark.) insists that all he is trying to 
do in his F-lll investigation is deter- 
mine whether the U. S. is buying the 
best airplane. But it is obvious that an- 
other one of his objectives is to portray 
McNamara as a fallible and high-handed 
defense secretary. Sen. McClellan al- 
ready has said in the hearings that Mc- 
Namara abused his power bv not con- 
sulting the military leaders before 
reversing them (AW Apr. 15, p. 29). 
Also, Sen. McClellan cannot under- 
stand why McNamara discredited con- 
tractor estimates on the one hand and 
then awarded the development contract 
to General Dynamics for the same 
amount the company bid. 

Sen. Karl E. Mundt (R.-S. D.), the 
ranking Republican on the subcommit- 


MA-9 Inverter Troubles Traced 

Cape Canaveral— Corroded insulation around two soldered connections lias been 
identified as tile cause of the malfunction in the inverters and the 0.05g panel light 
in Maj. Gordon Cooper's Mercurv Atlas-9 (MA-9) capsule. 

Inverter problem (AW May 20, p. 26) was definitely traced to corroded insula- 
tion around the connector which transmitted the a. c. output of the inverters into 
the amp cal (amplifier calibration) package, the logic circuit for the attitude control 
system. The inverters themselves were found to be satisfactorilv operative after the 
flight (AW May 27. p. 25). 

Insulation surrounding the lead from the amp cal to the 0.05g panel light was 
found to be broken in two places, cither one of which could have caused a short 
on that line and thus caused the light to come on, officials believe. 

Corrosion problem is believed to have been caused by excessive moisture in the 
spacecraft. Project officials said the moisture from a faulty water separator attached 
to Maj. Cooper’s space suit could have caused the trouble. ' 

Post-flight tests showed that the inverter and 0.05g circuit troubles during the 
flight were traced to independent electrical connectors that failed at different times. 
There is no indication that the failures were connected other than the fact that 
electrical insulation broke down in both cases. 

NASA said corrective measures in future manned flights will include tighter con- 
trol of moisture in the spacecraft, better protection of electrical circuits 3nd visual 
check as well as electrical verification before launch. 


tee anti a veteran of congressional in- 
vestigations dating back to the Mc- 
Carthy era. is among those who feel it is 
a good thing the F-l 1 1 hearings have 
shifted congressional attention from the 
military toward the civilian Defense 
Dept, leaders. 

Sen. Mundt emphasized that no one 
on the subcommittee denies McNamara 
had the legal authority to reverse the 
military by awarding the F-l 1 1 contract 
to General Dynamics rather than Boe- 
ing, but, he said: “What we’re doing is 
questioning whether he made the right 
decision. Congress certainly has the re- 
sponsibility to examine decisions made 
by the Pentagon.” 

Testimony to date raises important 
questions about whether McNamara's 
F-lll decision was the right one, he 
said. “The hearing has demonstrated 
the need for Congress to continue ex- 
amining decisions of civilians instead of 
regarding them as holy writ,” he said. 

“We nave in the past.” Sen. Mundt 
continued, “tended to always take the 
side of civilian authority” in military vs. 
civilian fights. But there has been a lack 
of diligence in exploring the rectitude 
of civilian decisions.” 

Congress is in the mood to correct 
this “lack of diligence” toward the 
civilian hierarchy in the Defense Dept., 
as evidenced by these developments: 

• 'Little TFX’ investigation. Chairman 
John Stcnnis (D.-Miss.) of the Senate 
Preparedness Investigating Subcommit- 
tee said last week that open hearings 
will be held on the award of the X-22A 
V/STOL contract to Bell Aerospace 
Corp. after the Navy had recommended 
Douglas Aircraft Co. Sen. Stcnnis said 
information uncovered by the subcom- 
mittee staff indicated the award to Bell 
was made “by the specific direction of 
the Office of the Secretary of Defense.” 
He said the inquiry will explore “the 
basis for rejecting the recommendation 
of the technical experts of the Navy.” 
Sen. Henry M. Jackson (D.-Wasfi.), 
who requested the F-l 1 1 investigation, 
is also a member of the Stennis sub- 
committee. The pattern of the X-22A 
contract award is so similar to that of 
the F-l 1 1 that unofficially it is being 
called “the little TFX investigation.” 

• Anderson repercussions. Chairman 
Carl Vinson (D.-Ga.) of the House 
Armed Services Committee and Rep. 
Leslie C. Arends (R.-Ill.) introduced 
identical bills to fix the term for all the 
joint chiefs of staff at four years. This 
action followed the President’s decision 
not to reappoint Adm. George W. An- 
derson, chief of naval operations, to a 
second two-year term and to appoint 
Air Force Chief of Staff Curtis E. 
LeMay to only an additional one-year 
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CL-41R Radar Trainer Operational 


First photo of the Canadair CL--11R trainer (AW Mar. 11, p. 289), with operational F-KMG NASARR radar and electronics systems 
installed, shows placement of the F-104G ventral fin on bottom of rear fuselage. Fin houses a UHF antenna and duplicates place- 
ment of the system on the F-KMG. Bulge on side of fuselage is one of two saddlebag compartments which house the NASARR elec- 
tronics packages. Trainer has F-1IMG nose section and radar system. Aircraft will be shown at the Paris Air Show June 7-16. 


term rather than the usual two. Adm. 
Anderson has agreed to serve as ambas- 
sador to Portugal when his term expires 
this August. 

Adm. Anderson had serious differ- 
ences with McNamara (AW May 15. 
p. 26), but Rep. Vinson denied this 
prompted his action. However. Rep. 
Arends said bluntly last week in intro- 
ducing his bill that “with a fixed four- 
year term, with no right of reappoint- 
ment, a secretary of defense will be less 
able to force his will on the joint chiefs 
of staff, and they will be less reluctant 
to express themselves frankly when so 
requested” by Congress. He said fur- 
ther: “I am not at all sure the present 
secretary of defense cares what Congress 
intends. He and his civilian aides pre- 
sume to know all the answers, military 
as well as economic.” 

Under the bills, the President could 
remove a member of the joint chiefs at 
any time, but this would be looked 
upon as a more drastic action than the 
present practice of not reappointing a 
member after the expiration of his two- 
year term. 

• Budget cuts. Congress this year ig- 
nored McNamara’s plea that lie had al- 
ready pared the Fiscal 1964 Defense 
Dept, procurement budget as much as 
possible, and authorized S408.1 million 
less than requested (AW May 20, p. 
35). Significantly, the Senate Armed 
Services Committee specified for the 
first time what items should not be 
bought to effect the economies ordered. 
“The committee will not concede that 
the programs submitted to the Congress 
are immutable or that the Congress is 
precluded from expressing its judgment 
on determination of requirements and 


on force levels,” the Armed Sendees 
Committee said. 

• New military subcommittee. New re- 
search and development subcommittee 
of the House Armed Sendees Commit- 
tee is preparing to challenge civilian 
military leaders, especially those in the 
office of defense research and engineer- 
ing, on such policies as the limited 
military space program. 

These same civilian Defense Dept, 
leaders arc being challenged by House 
space and appropriation committee 
members on their request for funds for 
a separate military' communication satel- 
lite program. Skeptical congressmen 
contend the program would duplicate 
those existing or planned. 

In sum. instead of waging the tradi- 
tional fight against "battleship ad- 
mirals,” and the like. Congress is now- 
mobilizing for a fight with a civilian de- 
fense secretary who has proved he can 
put stubborn military leaders in their 
place. 

A dramatic showdown between Mc- 
Namara and his congressional critics 


may come if the McClellan subcommit- 
tee recommends that a flying compe- 
tition be held betw'ccn General Dyna- 
mics and Boeing prototypes before more 
F-l 1 1 funds are committed. The ques- 
tion is how much pressure Congress 
could exert to force McNamara to con- 
duct such a competition. 

From their position on the Senate 
Appropriations Committee, Sen. Mc- 
Clellan and Mundt could press for tying 
such a recommendation to funds for the 
F-l 1 1 program. But even if such re- 
strictions were achieved in the Senate, 
congressional observers feel Senate back- 
ers of a flying competition would need 
the support of Sen. Richard B. Russell 
(D.-Ga.), chairman of both the Senate 
Armed Sendees Committee and De- 
fense Appropriations Subcommittee, to 
sell the idea to the House. 

In the F-lll and other imminent 
congressional vs. executive contests in 
the military field. Sen. Russell’s attitude 
looms as the most crucial one in deter- 
mining McNamara’s future relationship 
with the Congress. 


Soviets Test ‘Improved’ Space Rockets 

Soviet Union last week announced that it had fired rockets 7,500 mi. into the 
Central Pacific Ocean May 18 and 25 (AW May 20. p. 30). The Soviet news agency 

objects." 

Tass said that the final stages of the rockets hit their targets "with a high degree 
of accuracy." The number of rockets fired was not disclosed. 

The rocket firings came just before and just after the launching of the unmanned 
satellites Cosmos 17 on May 22 and Cosmos 18 on May 24. 

Tass said that the first of two areas in the Pacific that had been closed to ship and 
aircraft traffic because of the tests is now open. The original restriction period had 
been Mav 15 to July 15. 

Russia’s last scries of Pacific rocket tests took place last fall (AW Oct. 22, p. 27). 
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Sen. Anderson, Scientists Rebut 
Attacks on Manned Lunar Landing 


By Alfred P. Alibrando 

Washington— Sen. Clinton Anderson 
(D.-N.M-), chairman of the Senate 
space committee, last week expressed 
strong support for Project Apollo and 
said some critics of the manned lunar 
program, including prominent scientists, 
are "misguided and misinformed.” 

Earlier in the week, a group of eight 
scientists, three of them Nobel prize 
winners, also defended Apollo as a na- 
tional goal important both to national 
security and advancement of the na- 
tion’s technological and scientific capa- 
bility. 

Sen. Anderson’s Apollo speech on the 
Senate floor was the most favorable he 
has made on the subject since succeed- 
ing the late Sen. Robert S. Kerr as chair- 
man of the Senate space committee 
early this year. 

Sen. Anderson also answered point- 
by-point criticisms of Apollo made in a 
statement by the Senate Republican 
Policy Committee entitled "A Matter 
of Priority." The statement said that 
Apollo was a wasteful crash program of 
doubtful value which will contribute 
nothing to the nation’s security, and 
only a fleeting propaganda victory. 

"The decision to try to land a man 
on the moon by 1970 does not consti- 
tute a crash program,” Sen. Anderson 
said. "Work is done best— even by the 
technical community— when a specific 
goal is set. [The] objective . . . was 
chosen . . . that would permit us to 
work ... in a rapid, yet efficient 

Sen. Anderson said the space race is 
a challenge as important as the military 
challenge. 



"The mastery of space techniques 
learned in the [manned flight program] 
are all adding increments of military 
know-how in space," he said. "Most of 
the astronauts have been outstanding 
individuals from the services. Over 200 
military' officers ... are on duty in 
NASA. . . . Development of this basic 
structure for space power and the scien- 
tific knowledge and technical skill re- 
quired to enable men safely to explore 
the moon is probably of greater conse- 
quence than the lunar landing itself." 

Sen. Anderson pointed out that the 
cost of Apollo— about S20 billion- 
amounts to only 1% of the gross na- 
tional product. He said charges that 
Apollo is draining off too much of the 
nation’s scientific and engineering man- 
power also arc unfounded. By 1970, 
there will be 1.9 nnlhon scientists and 
engineers in the U.S., and only 114,700 
—or less than 67? —will be working for 
NASA or its contractors, he said. 

Sen. Anderson said Apollo is not be- 
ing carried out at the expense of non- 
space scientific programs and cited the 
increase in the budgets of those pro- 
grams. He also said that NASA’s un- 
manned flight missions have not been 
cut back because of the Apollo program, 
as charged by critics of the manned 
flight program. Sen. Anderson pointed 
out that Ranger, Surveyor and other 
NASA unmanned activities account for 
about S2 billion of NASA’s S5.7-billion 
Fiscal 1964 budget request. 

Eight scientists who expressed sup- 
port for Apollo were Dr. Robert Jastrow, 
director of NASA’s Institute for Space 
Studies; Dr. Joshua Lederbcrg, chair- 
man of the department of genetics at 
Stanford University; Dr. Willard F. 
Libby, director of the Institute of Geo- 
physics and Planetary Physics at the 
University of California, Los Angeles; 
Dr. Harold Urey, professor of chemistry 
at the University of California; Dr. \V. 
Maurice Ewing, director of the Lamont 
Geological Observatory. Columbia Uni- 
versity; Dr. Gordon J. F. MacDonald, 
Los Angeles; Dr, Lyman Spitzer. Jr., di- 
rector of the Princeton Univcrsitv Ob- 
servatory. and Dr. James A. Van Allen, 
chairman of the department of physics. 
State University of Iowa. The Nobel 
laureates are Lederbcrg, Libbv and 
Urey. 

In a joint statement, they said: "We 
believe that the support given to the 
enlarged space program bv the people 
and . . . Congress was based on a con- 
viction that this program will, for many 
reasons, make an important contribu- 
tion to the future welfare and security 


of the U. S. The momentum and sig- 
nificance of the lunar program are de- 
rived from its place in long-range U. S. 
plans for exploration of the solar system. 
The heart of those plans is man-in- 

Projcct Apollo has become a very 
complex issue involving differing opin- 
ions in the scientific community, poli- 
tics and some understandable reluctance 
to commit billions to an endeavor which 
promises little in immediate, tangible 

Republicans have chosen to make the 
space program a prime political issue. 
They have called for cuts as high as 
S806-million in NASA’s budget, observ- 
ing that some prominent scientists are 
opposed to Apoilo. 

Democratic leaders on both the Sen- 
ate and House space committees have 
said they will examine the NASA 
budget closely and cut out anything 
that cannot be justified. This has been 
incorrectly interpreted by some as hos- 
tility toward the NASA program. 

Leaders of both committees want to 
be in a position to assure members of 
their respective bodies that the budget 
they ask them to approve is an “hon- 

Spacc committee Democrats-and 
some Republicans who believe in the 
space program— feel that a cut of S200 
million or so by them in the NASA au- 
thorization bill will present a much 
larger and deeper cut in the appropria- 
tions committees or on the floor of the 
House and Senate. 

House space committee leaders base 
tried to enlist NASA’s help in making 
selective cuts in the authorization, but 
have not been very successful. 

"We tried to get them to tell us what 
could be cut out,” said Rep. Olin F.. 
league (D.-Tcx.). chairman of the 
House manned flight subcommittee, 
"but we haven't had much luck, so 
we’re going to have to do the cutting 
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NATO to Share in SAC Nuclear Planning 


Ottawa, Canada— Creation of the 
North Atlantic Treaty Organization 
inter-allied nuclear force— and an allied 
staff to direct it in conjunction with the 
U.S. Strategic Air Command strike 
force— was hailed by U. S. officials as 
a major step forward after the three-day 
NATO ministerial conference here. 

Secretary of State Dean Rusk said 
the strike capability represented bv the 
force (AW May 27, p. 27), which has 
been assigned to NATO's Supreme Al- 
lied Commander in Europe (SACEUR), 
represents more than just a paper move. 

The inter-allied force, which was rati- 
fied infonnallv and left unnamed to 
prevent a political rift within the alli- 
ance. will consist of three U. S. Polaris 
submarines, Great Britain’s 180-aircraft 
V-bomber force and the fighter-bomber 
squadrons of six other NATO member 
nations. 

“This [force] adds to the capacity of 
SACEUR ... to get at those targets 
that are threatening Western Europe,” 
Rusk said. “It also means that his 
allied staff will participate in the direc- 
tion of these forces and that an allied 
staff will, for the first time, coordinate 
these forces with other forces, say those 
(of the Strategic Air Command] in 
Omaha. 

"Now, this is a major step forward 
for the alliance, in my opinion, and 
represents an enormous increase in the 
strength capacities of NATO, if called 
upon for defense purposes," the secre- 
tary of state added. 

Rusk said that the presence of an 
allied staff in Omaha participating in 
the operational planning for the nu- 
clear force is in itself a major sharing 
of nuclear responsibilities among the 
allies. 

"The importance of this perhaps 
ought to be more accurately identified 
than to just speak of it vaguely,” Rusk 
said, obviously referring to the fact that 
the inter-allied force had not been given 

Leaving the force nameless and re- 
quiring only informal ratification of its 
formation were diplomatic compro- 
mises designed to satisfy the French, 
who opposed formal organization of the 
force because it would interfere with 
their plans to develop their independent 
nuclear strike force. Great Britain had 
been expected to take an opposite view 
and push for formal creation of the 
force, since political pressures at home 
following the recent Nassau agreements 
with the U. S. demanded some tangible 
evidence of increased British participa- 
tion in formation of NATO nuclear 
strategy'. 

The compromise prevented a political 
squabble among the allied representa- 


tives, however, and left the extent and 
importance of future participation by 
the allies open to various interpreta- 

Rusk pointed out that the force had 
in fact been organized, agreement had 
been reached on assignment of a deputy 
to the NATO commander to help 
direct the force, and that provision had 
been made for participation by allied 
officers on nuclear planning staffs both 
at the NATO command level and in 
Omaha. 

When asked to define the contribu- 
tion the force will make to the NATO 
alliance. Rusk said that for the past 
year the U.S. has been trying to give 
its allies an "enormous amount of new 
information in the nuclear field, so that 
the NATO governments can think real- 
istically and seriously about nuclear 
problems. 

”. . . . the creation of a Soviet strike 
force, capable of hitting Western Eu- 
rope and the United States, has intro- 
duced a new element in the situation 
in the last 10 years,” he said. "And 
we feel that those governments who are 
directly involved with defense problems 
against such Soviet strike capabilities 
must themselves have full information 
in order to think hard and realistically 

Despite the new emphasis on ex- 
change of information and the increased 
voice which will be given the allies in 
planning nuclear strategy, it was pointed 


out that the U.S. still svill retain con- 
trol of the major portion of nuclear 
warheads which will be assigned to the 
new force. Since the nuclear force will 
be under the control of the NATO 
commander, Gen. Lyman Lcmnitzer, 
final authority to use nuclear weapons 
still will rest with President Kennedy. 

Increased participation by NATO 
officers in target planning at SAC head- 
quarters also will not mean putting 
SAC units under control of the new 
NATO command. Officers from at 
least seven other NATO countries will 
take part in target assignments made 
by the SAC target planning staff, pre- 
viously open only to a representative 
from Britain and one from Canada, but 
will exercise no control over SAC strike 

A NATO multilateral force also was 
discussed during the three-day confer- 
ence, but its formation was not pushed 
for the same political reasons which 
necessitated only a vague reference to 
the full ramifications of the inter-allied 

The multilateral force would consist 
of fully integrated forces with mixed- 
nationality crews manning Polaris- 
equipped surface ships and submarines. 
Increased control of nuclear warheads 
would be shifted to allied nations as 
would an increased share of the finan- 
cial burden. Under the multilateral 
command control structure, allied na- 
tions also would have a larger voice in 


Pravda Cites MA-9’s ‘Serious Troubles’ 

Soviet newspaper Pravda’s article on the 22-orbit MA-9 flight of Maj. Gordon 
Cooper is indicative of how Russia reports U. S. space flights. The headline was 
"Serious Troubles.” 

Following is the complete text: 

The American press has reported new details of the space flight by Gordon 
Cooper. In particular, the newspapers note that there were serious troubles in vari- 
ous systems of the “Faith-7” spacecraft which could have affected the flight's out- 
come. As has become known from dispatches received from the aircraft carrier 
"Kcarsargc,” which picked up the capsule containing Gordon Cooper from the 
Pacific Ocean and took the cosmonaut to the Hawaiian Islands. Cooper experienced 
serious difficulties in taking food and water during the flight. 

Cooper’s doctors declared that the cosmonaut "was greatly dehydrated” and lost 
seven pounds during the flight. In their words, the weight loss was caused by the 
fact that Cooper could not use his supplies of ordinary drinking water due to diffi- 
culties with the container which was specially designed to permit drinking liquid in 
a weightless condition. 

The cosmonaut decided not to use his reserve supply of liquid which was intended 
only for emergencies. 

The newspapers pointed out that the food supplies aboard the craft were dehy- 
drated and packed in containers which had a device for adding the water necessary 
for restoring the food’s normal consistency. When this device also did not work. 
Cooper could not get a sufficient amount of food. The press emphasized that one 
of the principal tasks now facing "Mercury” project scientists, in addition to improv- 
ing the spacecraft's automatic control system which went out of commission during 
the 19th orbit around the earth, will be to change these (food container) devices 
so that the cosmonaut can eat normally during flight. 
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assignment and use of the force. 

Considerable interest in formation of 
such a force was registered during the 
Ottawa meeting, especially on the part 
of the British. 

British participation in the multi- 
lateral force is a natural extension of the 
Nassau agreement between British 
Prime Minister Harold Macmillan and 
President Kennedy which provided for 
substitution of Polaris missiles for the 
now-cancelled Douglas Skvbolt missile. 
Britain had intended to purchase the 
Skvbolt to prolong the effective life- 
time of its V-bomber force. 

High U. S. officials said discussions of 
the multilateral force will continue on 
a bilateral basis with NATO allies. It 
was indicated that a full discussion of 
the multilateral force will be taken up 
in December at the next ministerial 
council meeting in Paris. 

Between now and the Paris meeting, 


officials said, many details, such as ques- 
tions concerning control and ownership 
of nuclear weapons, will have to be 
worked out on an individual basis with 
those NATO nations which have said 
they agree in principle with the multi- 
lateral concept. 

"No government has said it definitely 
would go ahead regardless of the settle- 
ment of these basic questions regarding 


Cosmos 18 Launched 

Moscow-Eighteenth sate 
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davs after the launch of Cosi 
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the organization of the multilateral 
force.” one official said. 

Questions concerning the balance of 
nuclear armament versus the conven- 
tional armament in NATO's defensive 
fotccs also were discussed during the 
conference. Prior to the meeting, there 
was a wide variance in thinking on the 
need for maintaining a conventional 
defensive capability in Europe. 

Tlie U. S. view generally was that 
the NATO forces should be prepared 
to withstand a Soviet conventional at- 
tack on Western Europe for 90 days 
without having to resort to nuclear 

General feeling among European 
military' officials was that a 60- or even 
30-day conventional defensive capabil- 
ity was more realistic. The question of 
what constituted balance in the NATO 
forces was not discussed extensively, 
but in their final communique, the 


NATO ministers said the need to 
achieve a satisfactory balance between 
nuclear and conventional arms was 

The permanent council was directed 
to consult with NATO military authori- 
ties and undertake “further studies of 
the interrelated questions of strategy, 
force requirements and the resources 
available to meet them." 

According to some officials, these 
studies may be similar to the cost-effec- 
tiveness studies which have been em- 
ployed by Secretary of Defense Robert 
S. McNamara to detennine the relative 
value of U. S. military programs. Con- 
nected with this will be discussions 
about the imbalance in the acceptance 
of financial responsibilities within the 
alliance. 

Political discussions occupied a por- 
tion of the conference agenda with 
NATO representatives expressing their 


East- West relations to specific discus- 
sions of the situations in Laos and 
North Africa. Disarmament, the nuclear 
test ban negotiations and the possibility 
of signing a non-aggression pact be- 
tween the NATO nations and the War- 
saw Pact nations also were covered. No 
positive recommendations Were made 

Most positive over-all result of the 
conference from the U. S. point of view, 
one official said, was a general realiza- 
tion that the U.S. commitments to 
the defense of Europe arc solid. 

“With 400.000 U. S. troops sta- 
tioned in the NATO area and the grow- 
ing participation by the other NATO 
nations in development of nuclear pol- 
icy with the U. S.. there no longer is a 
need for rcaffinnation that the United 
States is in Europe to stay.” the official 


Alabama Firm to Build 
Saturn Launch Towers 

Cape Canaveral— Ingalls Iron Works 
Co.. Birmingham. Ala., lias been chosen 
by National Aeronautics and Space Ad- 
ministration's Launch Operations Cen- 
ter here to manufacture three launcher- 
umbilical towers for Saturn 5 vehicles. 

The mobile platforms, upon which 
Saturn 5-Apollo combination will be as- 
sembled and later launched (AW Apr. 
8. p. 55), will each consist of a 25-ft. 
tall, 160 x 135-ft. launch table and a 
380-ft. tall umbilical tower. Each 
tower is expected to weigh about 10 
million lb. without the Saturn-Apollo. 

Ingalls' bid of SI 1.2 million was the 
lowest of 10 submitted and almost SI. 5 
million below NASA's estimate of SI 2.6 
million. Ingalls must complete the three 
units within 18 months after the award. 


26 
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on Soviet Launches Scored 


U.S. Secrecy 

Washington— Incisive inquiry by the 
House subcommittee on government 
information is placing space agency and 
Defense Dept, officials on the defensive 
in explaining their policy of withhold- 
ing information on Soviet space activi- 
ties not reported by the Russians. 

A principal witness was Dr. George 
L. Simpson, [r., assistant administrator 
of the National Aeronautics and Space 
Administration, who is responsible for 
"technology utilization and policy plan- 
ning," including dissemination of in- 
formation (AW May 27. p. 21). 

He told the subcommittee that the 
Satellite Situation Report published hv 
NASA includes information on all un- 
classified U. S. and Soviet space 
launches. He said reports on foreign 
and Defense Dept, launches depend on 
unclassified information supplied by the 
North American Air Defense Command 
(NORAD). 

Under a policy established about six 
weeks ago, the Satellite Situation Re- 
port now contains information on: 

• Foreign space activities authorized for 
release by the office of the assistant 
secretary of defense for public affairs. 

• Foreign space activities officially re- 
ported to the United Nations Registry, 
if confirmed by NORAD. 



• Foreign space activities, including fail- 
ures, which have been publicly an- 
nounced by the foreign government and 
confirmed by NORAD. 

Simpson’s statement angered Rep. 
Porter Hardy, Jr. (D.-Va.), bringing 
on this exchange: 

Rep. Hardy: You ... are going to tell 
us about things that foreign govern- 
ments have publiclv announced. Now 
that is a real fine help you are giving 
us. Do you see how silly the darned 
thing is? 

Simpson: Yes, sir. 

Rep. Hardy: If you have any source 
of information other than the Defense 
Dept. . . . you can't tell the public 
. . . unless it was released by the office 
of the assistant secretary of defense for 
public affairs. So, he has got a lock on 
you pretty doggone tight, hasn’t he? 

Simpson: Yes. sir. 

Hardy: I don't know why you are in 
the information business if the Defense 
Dept, is going to exercise this kind of 
control. 

Rep. George Meader (R.-Mich.): . . . 
does NASA recognize the right of the 
Defense Dept, to prohibit NASA from 
publishing information about foreign 
space activities which have been made 
public bv those foreign governments 
themselves? 

Simpson: Yes, sir. 

Rep. Hardy: Public information pro- 
vided by foreign governments is being 
suppressed by NORAD and you are not 
permitted to release it to the American 
people? 

Simpson: This has happened. It is 
not now the case. . . . 

Hardy: ... it looks to me as though 
there is some dereliction of dutv in 
NASA. 

Rep. John E. Moss (D.-Calif.), sub- 
committee chairman, said he wants to 
determine whether the Defense Dept, 
and NASA are justified in withholding 
information on Soviet space failures, 
lie said this and other information on 
foreign space activities is “vital to pub- 
lic understanding of U. S. and Russian 
space efforts.” 

Subcommittee members pointed out 
that the policy on the amount and kind 
of information made available in the 
Satellite Situation Report has not been 
consistent. The report once contained 
information on all launches about 
which the U.S. had tracking informa- 
tion, or about which the Soviet Union 
had made available information. In 
1962. the Defense Dept, drastically 
reduced the amount of information it 
supplied on U.S. military and Soviet 
launches. Then, six weeks ago, the pol- 
icy was liberalized, as indicated by 
Simpson. 


The subcommittee also pointed out 
that NASA Administrator James E. 
Webb last September found it possible 
suddenly to change the existing policy 
and report to the chairmen of the Sen- 
ate and House space committees on six 
Soviet failures in attempts to launch 
spacecraft to Mars and Venus (AW 
Sept. 10, p. 34). Webb’s report was 
detailed, listing dates, spacecraft weights 
and whether the failures occurred be- 
fore insertion into earth orbit or in ejec- 
tion from earth orbit. 

It was suggested that since the in- 
formation was provided so quickly fol- 
lowing the request from the space com- 
mittee chairmen, the request might 
have been prompted by NASA. At the 
time Webb disclosed the six Soviet 
failures. NASA had failed in two at- 
tempts to launch Ranger spacecraft to 
the moon and in one effort to send a 
Mariner spacecraft on a Venus flv-bv 
mission. The second Mariner spacecraft 
was launched on Aug. 27 and was on 
its way to Venus when Webb reported 
the Soviet failures. 

Principal reasons given by the De- 
fense Dept, and NASA for withholding 
information on Soviet space failures 
are that such reports reveal information 
on U.S. tracking capability and that 
disclosing Soviet space failures em- 
barrasses the Russians, threatening U.S.- 
Russian space cooperation. 

The Moss subcommittee has shown 
no inclination to accept these reasons. 


CL-84 Engine 

Canadair, Ltd., has recommended to 
the Canadian government that the Ly- 
coming T53 turboprop engine be used 
on the Canadair CL-84 twin-engine 
V/STOL transport (AW Jan. 28, p. 33), 
replacing the Canadian Pratt & Whit- 
ney PT6 engine originally chosen. 

Decision to request the engine change 
for the CL-84, which is being financed 
with a S7.5-million government alloca- 
tion and S2.5 million in company funds. 

Previously, the aircraft was designed 
for liaison and reconnaissance missions, 
but the CL-84’s new military roles will 
include armed helicopter escort, assault 
transport, search and rescue and V/STOL 

a greater aircraft weight. 

Widespread use of the T53 engine by 
Army, considered Canadair’s best poten- 
tial customer for the aircraft, also influ- 
enced the decision. 

The T53 offers 1,100 shp., compared 
with the PT6’s projected 600 shp. 
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STL Wins Parallel LEM Engine Contract 


By C. M. Plattncr 

Los Angeles— Space Technology Lab- 
oratories, Inc., has been selected by 
Grumman Aircraft Engineering Corp. 
to develop the mechanical throttling 
descent engine for the Apollo program's 
Lunar Excursion Module (LEM). 

The engine will be developed in a 
parallel effort with Rocketdvne’s aera- 
tion-throttling engine. Tins eventually 
will lead to selection of a single con- 
tractor to develop the final svstcin (AW 
Nov. 12. p. 29). 

STL won the competition against 
three other bidders (AW Apr. 1. p. 23) 
to develop a 10,500-lb. thrust throttle- 
able engine using a mechanical-injector 
system to control thrust rather than the 
aeration approach originally favored by 
Grumman, which introduces an inert 
gas into the propellant. The competi- 
tion was initiated at the insistence of 
the National Aeronautics and Space Ad- 
ministration s Manned Spacecraft Cen- 
ter, which considers propulsion system 
development one of the most difficult 
areas in the LEM system. 

Mechanical throttling technique used 
by STL involves controlling fuel and 
oxidizer Bow with cavitating venturi 
valves located upstream of the injector 
and use of a variable-area concentric 
tube injector to control propellant 
velocities and impingement angles. 

Accurate control over propellant flow 
rate is possible with the cavitating ven- 

of the valve is constant for a given ori- 
fice area in the venturi valve. It is fil- 
ing from injector orifice area changes 
and thrust chamber pressure fluctua- 

Weight flow to the injector is con- 
trolled by varying a contoured meter- 
ing pin in the cavitating venturi valve 
throat. Weight flow is proportional to 
the metering area. The system is de- 
signed so that cavitation in the throat 
continues throughout the throttling 
range, since cavitation eventually would 
cease as downstream pressures increased. 

With the cavitating venturi salves 
controlling fuel and oxidizer flow, ex- 
cellent control of mixture ratio as well 
as residual propellant has been achieved. 
Testing at STL has shown that residual 
propellant (amount of oxidizer or fuel 
remaining after the other has been ex- 
pended) can be kept as low as 1 of 1 % . 
The need for a propellant utilization 
system is thus eliminated. Accurate 
control of mixture ratio also tends to 
eliminate low-frequency combustion in- 
stability. 

STL's injector has only one moving 
part— a sleeve— which is linked directly 


to the metering pins of the venturi 
valves. The entire linkage is connected 
to a single actuator. Movement of the 
sleeve, which also is accompanied by 
a change in fuel flow, causes fuel and 
oxidizer to be injected at different 
velocities and angles to compensate for 
the increase or decrease in weight flow 
of propellants. 

The oxidizer (nitrogen tetroxide) 
flows through the hollow sleeve and is 
sprayed into the chamber through an 
annular orifice at the terminal portion 
of the sleeve. A conically-shaped in- 
jector tip, pointing downward, remains 
fixed. Movement of the sleeve up- 
wards, or toward the top of the thrust 
chamber, allows the annular opening 
of the oxidizer orifice to increase, letting 
more propellant into the thrust cham- 
ber at optimum velocity. 

Diffusion of the oxidizer is improved 
l>v small, cylindrical openings machined 
around the terminal portion of the 
sleeve. The original injector developed 
by STL did not have a diffuser ring and 
the oxidizer was injected radially 
through an unrestricted annular area. 

Another design change instituted by 
STL was to reverse the oxidizer and 
fuel orifices. Originally, fuel was sprayed 
through the annular orifice in the in- 
jector sleeve but better performance 
has resulted from using this portion of 
the injector for oxidizer. 

The orifice for the fuel (an equal 
mixture of UDMH and hydrazine) is 
an annular opening between the in- 
jector sleeve and the injector face. Tire 



FULL-SCALE early mocknp for Space Tech- 
nology Laboratories LEM descent engine 
shows details. Engine is 75 in. in length 
and exit nozzle is about 3! ft. across. Valve 
and actuator package now has been moved 
to side of engine from top and skirt ex- 
tended. 


sleeve is contoured so that as it moves 
upwards, away from the thrust cham- 
ber, the orifice opening increases. Fuel 
travels behind the injector face from 
the perimeter toward the central orifice 
to cool the injector and heat the fuel. 

Outer contour of the sleeve is such 
that it has a maximum diameter when 
sleeve is all the wav down and effec- 
tively closes off the annular fuel open- 
ing. When the sleeve is raised during 
maximum fuel flow, the diameter of 
the sleeve opposing the annular fuel 
outlet is at a minimum. The sleeve also 
is contoured conically from its mini- 
mum diameter toward the injector tip 
to provide optimum impingement 
angles. 

Testing performed during develop- 
ment has shown that this type of in- 
jection system results in uniform throat 
erosion with negligible localized char- 
ring and ablation, according to STL. 

STL probably will use an ablative 
throat in its engine, although engineers 
there feel that a hard throat approach 
merits consideration if new materials 
such as zirkonia are proven and if coat- 
ings for present metals such as tungsten 
arc developed to eliminate oxidation. 
About 97% of the LEM-engine specific 
impulse requirement is now being at- 
tained with state-of-the-art soft throats, 
according to STL. Company engineers 
are confident that the last 3% of spe- 
cific impulse can be achieved with con- 
tinued research on ablative material. 

Stringent requirements have been dic- 
tated for LEM engine because during 
terminal portion of lunar approach 

maintain high performance after having 
burned 6 to 7 min. at full power during 
descent-braking phase. STL is working 
closely with Tapco Div. of Thompson 
Ramo Wooldridge. Inc., in develop- 
ment of ablative materials. 

The ablative material currently em- 
ployed is oriented glass fiber in the 
throat and throat area and randomly- 
oriented fibers in the upper chamber 
and lower thrust chamber area. Ran- 
domly-oriented glass fiber material is 
less expensive than oriented fiber ma- 

STL decided to enter the rocket en- 
gine business more than two years ago. 
At that time, its principal activity in 
the propulsion field was system engi- 
neering and technical direction of the 
Air Force ballistic missile program, 
which included all of the related pro- 
pulsion systems. 

Based on extensive in-house studies 
of various space missions and attendant 
requirements for guidance, control and 
propulsion, STL decided to concentrate 
on developing with its own funds a 
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New Rules oil Gifts, Employmenl 
Outlined for Pentagon Personnel 


Surveyor Verniers 

Los Angeles— Space Technology Lab- 
oratories has received a $3-15.000 lct- 

nicr engine lor Surveyor spacecraft from 
)et Propulsion Laboratories’ Propulsion 
Div. 

Contract calls for feasibility demon- 
stration of the throttleable, 140-lb.- 
tlirust ablative cooled engine bv the end 
of this year. 

STL engine is a scaled-down version 
of its Lunar Excursion Module descent 
engine (see story) and will be throttle- 
able over at least a 5 to 1 and possibly 
10 to 1 range. 

Thiokol's Reaction Motors Div. has 

craft Co. (AW Oct S. p. 77). which is 
throttleable over a 3.5 to 1 range with 
maximum thrust of 100 lb. The up- 
stream-throttling engine has experienced 
some difficulties in its throttling system 


Div. 

Increased throttling range of the 
supply of propellant (mono methyl hy- 

dizer), although the engine will weigh 
slightly more because of its refractory 

arc considered critical for the midcoursc 
correction maneuver. 


dccp-throttling engine for space appli- 
cations utilizing storable hypergolic pro- 
pellants. Decision to build a throttle- 
able engine was based on the perform- 
ance edge they would have over stop- 
start, constant-thrust engines. 

In the course of development STL 
has built a half-scale. 5.000-lb-thrust 
engine and a 300-lb. thrust engine 
which have been primary tools in its 
research and development effort. A full- 
scale LEM battleship engine also was 
fabricated to test combustion instability 
with the bombing technique. 

The LEM-contrnet will be the first 
prime engine development award STL 
has received with its engine design. 
Air Force has been interested in the 
engine and lias been using an engine 
on loan from STL in evaluation tests 
at Edwards AFB. 

Combustion efficiency demonstrated 
in tests over the 10 to 1 throttling range 
with STL's 5,000-lb. thrust engine 
ranges from slightlv less than 96% at 
low thrust to over 98% at full thrust. 
Instability has not shown up in the 
testing program and the company feels 
that it has an inherently stable en- 
gine. Bombing tests with the full-scale 
battleship engine at chamber pressures 
of 80 and 105 psi. have damped out in 
the same time as would be expected 
with no combustion. 


Washington— It is permissible for a 
Defense Dept, official to accept a model 
airplane from a manufacturer, but he 
must draw the line at plaques for his 
office wall. 

This interpretation of a new direc- 
tive on standards of conduct for all De- 
fense Dept, personnel was offered by 
Adam Yannolinsky. who is a special 
assistant to Defense Secretary Robert S. 
McNamara. 

The directive, based on a revision of 
the criminal code that became effective 
Jan. 2 1 , covers a broad spectrum of rules 
governing post-Defense Dept, employ- 
ment and the acceptance of gratuities. 

The directive became effective on 
May 17. 

DOD Directive 

On the subject of gratuities the direc- 
tive says: "DOD personnel will not ac- 
cept any favor, gratuity, or entertain- 
ment directly or indirectly, from any 
person, firm, corporation or other en- 
tity which has engaged, is engaged, or is 
endeavoring to engage in procurement 
activities or business transactions of any 
sort with any agency of the DOD where 
such favor, gratuity, or entertainment 
might affect, or might reasonably be in- 
terpreted as affecting or give the appear- 
ance of affecting the objectivity and 
impartiality of such personnel in serving 
the government.” 

The ban includes families of Defense 
Dept, personnel. 

During a question-and-answer period 
on the provisions of the directive, Yar- 
molinsky and Deputy General Counsel 
Leonard Nicderlehner said that some 
kinds of advertising matter could be 
accepted. 

“I would say that a calendar from 
TWA, for example, is nothing but an 
advertisement and is not considered to 
be a gratuity." Niedcrlchncr said. “It's 
a means of advertising, but if you get 
a set of drinking glasses or a crate of 
oranges or something like that, it begins 
to develop intrinsic value, shall we sav, 
and you should be careful with respect 

'Improper' Plaques 

Yarmolinsky said that he had received 
a set of plaques which he could have 
framed and hung on his wall. He con- 
sidered it improper to accept these and 
returned them. 

Yarmolinsky was asked. “How about 
. . . airplane and missile models and so 
forth. Are they acceptable? They do 
stand around as reminders that such- 
and-such company produced the thing.” 

“Well . . I was sent one and I took 


it home and gave it to my 11-year-old 
son and I thought ‘Is this proper?’ and 
then I thought 'I guess I’ll do it,’ " Yar- 
molinsky said. 

It was pointed out that tie pins are 
permissible gifts, and business lunches 
are a normal procedure. 

No dollar limit was set by the direc- 
tive for gratuities. 

The language of the directive leaves 
much of the interpretation to De- 
fense Dept, officials responsible for the 
actions of others as well as to individu- 
als themselves. 

Retired Officers 

In regard to post-employment activi- 
ties, the directive standardizes different 
regulations that formerly governed the 
retiicd officers of the three services. Now 
all regular retired officers are barred from 
engaging in activities which involve sell- 
ing, negotiating sales or contracts or 
liaison in connection with sales to the 
government for three years after rctirc- 

For the first time, reserve officers re- 
tired with pay after 20 years of active 
duty' are covered by the same set of 
regulations. However, another category 
of retired reserves who participated in 
the reserve drill program for 20 years 
and then receive retired pay at age 60 
is not affected by the selling provisions 
of the directive. 


U.S. Mercury Contact 

Washington— First U. S. radar contact 
with Mercury, made over a 23-dav pe- 
riod ending May 29, indicates the planet 
has a rougher surface than cither Venus 
or Mars, the Jet Propulsion Laboratory 
announced hist week. The Soviet Union 
in January claimed the first successful 
radar contact with Mercury (AW Jan. 
14, p. 37). 

The USSR, however, did not disclose 
the results of its experiment. 

JPI. scientists reported that contact 
with Mercury was established with an 
85-ft. dish at the laboratory’s Goldstonc. 
Calif, tracking facility. They said the 
planet was about 60.5 million mi. away— 
its closest approach to carth-wlicn the 

Radar reflectivity experiment indi- 
cated that the surface of Mercury is 
similar to the surface of the moon. The 
radar contact also fixed Mercury’s dis- 
tance from the earth to within ±100 

JPL conducted radar experiments on 
Venus in 1961 and 1962 and on Mars 
in February, 1963. 
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Bristol Siddeley BS.100 Engine Changes Shown 


Several changes in the outer casing design of the Bristol Siddeley BS.100 engine are evi- 
dent in this drawing. Changes from previous design (AW May 14. 1962. p. 30) include 

the engine has larger blades. Entry guide vanes have been changed and the gear bos has an 
integral oil tank. Vcctorablc thrust engine will power the Hawker P.1127 VTOL fighter. 

Air Force Space Goals, Projects 
Defended by Research Staff Chief 


Dallas— USAF deputy chief of staff 
for research and development, Lt. Gen. 
James Ferguson, denied criticism often 
voiced in Dept, of Defense that the 
military element of the national space 
program has no clearly definable goal by 
citing two Air Force objectives— to aug- 
ment existing military capabilities of 
U. S. and to provide military space pa- 
trol capabilities. 

Gen. Ferguson, speaking during the 
Aviation/Space Writers Assn. 1963 an- 
nual meeting here, also stated that the 
Air Force hopes to proceed with an or- 
bital space station soon. He said it 
could be designed to meet requirements 
of the National Aeronautics and Space 
Administration and other government 
agencies. USAF hopes to play the ma- 
jor role in such a program under the 
Dept, of Defcnse-NASA agreement cov- 
ering cooperation by the two agencies 
in future manned near-earth space de- 
velopments. he said. 

He noted that even with such a space 
station, the Air Force would still have 
an interest in Dyna-Soar. Gemini and 
the Aerospace Plane concept. 

Gen. Ferguson said that the dearly 
defined aspects of USAF's two-fold 
space program encompass space com- 
mand and control communications, at- 
mospheric weather surveillance, par- 
ticularly in target and refueling areas, 
warning and active defenses against mis- 
sile attack. USAF military patrol func- 
tions would include improved space- 
borne detection and tracking systems, 
means of inspecting space devices and 
disabling them if necessary and a sys- 


tem for monitoring space phenomena 
such as solar flares in order to maintain 
prolonged space operations. 

Other highlights of military service 
presentations during the meeting: 

• Guidance evaluation missile (GEM) 
(AW Apr. 2, 1962. p. 13). is under 
study by USAF Systems Command. It 
will have an altitude capability of ap- 
proximately 100 mi. and varying booster 
configurations to provide a variety of 
acceleration profiles. This program 
would extend capabilities of current 
rocket sled tracks in evaluating guid- 
ance components both in distance and 
duration of tests. 

• Tactical Air Command Maj. Gen. 
S. J. Donovan, deputy for operations, 
noted moves made to provide closer li- 
aison with Army forces, including as- 
signment of two forward air controllers 
and one air liaison officer to each of the 
eight Army divisions in Stricom (U.S. 
Strike Command). Ten forward air con- 
trollers, most of them jump-qualified, 
have been assigned to each tactical 
fighter squadron and studies of cargo- 
extraction technique (AW Sept. 24, p. 
122) arc being extended to embrace 
spot troop deliveries via 20- to 40-man 
capsules that would be pulled from low- 
flying transports by a hook engaging 
ground-installed cables. 

• Turboprop YAT-28E strike aircraft, 
prototype of which crashed in flight test 
program (AW Apr. 1, p. 31), showed so 
much promise in testing that Air Force 
definitely will continue this program, as 
predicted by Aviation Week & Space 
Technology (AW Apr. 22, p. 23). 


British Aviation Group 
Leaves for Soviet Visit 

London— British Minister of Aviation 
Julian Amerv, accompanied by an indus- 
try and government technical team, was 
to leave last week on a visit to Soviet 
aviation installations. The group is 
traveling in a British Overseas Airways 
Corp. de Havilland Comet. 

Despite considerable speculation on 
the political ramifications of the trip — 
since Amery is a son-in-law of Prime 
Minister Harold Macmillan— the visit is 
primarily scheduled for technical brief- 

It will include a demonstration of 
the Ilyushin 11-62 jet transport, along 
with visits to factories and airfields. 

The British team also will be briefed 
on the Soviet supersonic transport pro- 
gram. 

Amery will be accompanied by Sir 
Denning Pearson, managing director 
and vice chairman of Rolls-Royce: Sir 
Arnold Hall, managing director of 
Hawker Siddeley; Dr. M. J. Lighthill, 
director of the Royal Aircraft Establish- 
ment at Farnborough, and Sir Robert 
Cockbum, Ministry of Aviation direc- 
tor of guided weapons. 

Invitation followed a conversation at 
a Soviet embassy cocktail party between 
Amerv and Soviet Ambassador M. Sol- 
datev, which was followed up by a let- 
ter from Amerv to the ambassador de- 
tailing areas of interest. 

After three weeks of silence, the Rus- 
sians abruptly extended the invitation, 
which was promptly accepted. The Brit- 
ish group will leas e Moscow in time to 
attend later portions of the Paris Air 
Show, June 7-16. 

One element involved in the visit to 
Russia is renewing of relations, which 
became somewhat cold when the Min- 
istry refused last September to allow the 
industry to invite Russians as their 
Farnborough guests. The ban was made 
on the grounds that the courtesy was 
not returned by the Soviets. 


Personnel Change 

David A. Anderton, technical editor 
of Aviation Week & Space Technology, 
has resigned to become an independent 
technical consultant in the aerospace in- 
dustry. Mr. Anderton has been with 

he established its European office in 
Geneva, Switzerland, and also directed 

aerospace industry from New York. Be- 
fore joining Aviation Week & Space 
Technology in 1950, Mr. Anderton 
worked as an engineer on aircraft and 
missile projects at Grumman Aircraft 
Engineering Corp. and General Electric 
Co. 
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Satellite Inspection Study Proposals Asked 

USAF’s Space Systems Div. has asked industry for proposals on a scries of design 
studies intended to aid Air Force in taking a fresh look at the many phases of satel- 
lite rendezvous and inspection. 

Proposal requests had been in the offing for several weeks (AW May 13, p. 23) 
(AW May 27, p. 31). ”” P ' pc spa 

Proposals in at least four separate study categories are due at SSD June 17. 
Contemplated fixed-price study contracts will be of the so-called “phase zero” type— 
those which precede the program definition phase studies. 

Proposals requested by Air Force cover: 

• Acquisition, target and search (ATS) subsystem. This effort will examine various 
types of sensors applicable to an inspection vehicle’s target seeker. Combinations of 
infrared sensing, radar and optical masers arc to be examined and tradeoffs performed 
to determine relative advantages of a single sensor or combinations of sensors. A 
combination likely to be investigated will be optical maser range finding (laser 
radar) or RF radar for tracking, and passive techniques— infrared or ultraviolet detec- 
tion— for detecting and acquiring a target. This request probably evolved from the 
sensor studies earmarked for Raytheon and Hughes Aircraft, which were part of the 
ill-fated manned Saint program (AW June 4, p. 34) killed by the Air Force last 

• Electronic imaging— visual and infrared techniques for obtaining pictorial informa- 
tion on non-cooperative targets of interest. 

• Mass sensor. This will be an examination of techniques for determining the mass 
of a non-cooperative satellite to determine if it is sufficiently large to carry weapons or 
whether it is a decoy. One approach might be to rendezvous with, and then physi- 
cally push the vehicle. Mass could then be determined by measuring the vehicle’s 
acceleration under the application of a known force. Another approach might 
involve determination of density of the vehicle by nuclear methods. 

• Universal module— 3n investigation of what is sometimes called "MUM"— manned 
or unmanned module— a standardized satellite module capable of maneuvering for 
rendezvous and inspection (AW Apr. 8, p. 29) with potentially hostile space satel- 
lites. The universal module might be added to a Gemini spacecraft and crowded 

Several other sole-source contracts have been awarded by SSD in connection with 
this satellite rendezvous and inspection effort. These contracts include studies of 
unmanned satellite inspection, to Radio Corp. of America, and of Gemini vehicle 
adaptation to inspection. Others in the scries are believed to include awards to 
Martin, for study of Titan 3 transtage use, and to Lockheed for use of Agcna vehi- 
cles to fly by alien satellites for quick observations and measurements. 

Additional competitive studies anticipated as part of the new Air Force effort 
include investigations of Elint techniques (passive electromagnetic conntermcasnres) 
and nuclear armament sensors. 


News Digest 


Rohr Corp., Chula Vista. Calif., will 
build engine pods and thrust reversers 
for Douglas DC-9 jet transports under 
a S28. 300.000 contract agreement. Rohr 
is the third major subcontractor chosen 
so far by Douglas in the DC-9 develop- 
ment program. 

Australian government has ordered 18 
DHC-4 Caribou transports from de Hav- 
illand Aircraft of Canada for use by the 
Royal Australian Air Force. Delivery of 
the transports, valued at about $1 5 mil- 
lion, will begin in December. Austral- 
ians also ordered a de Havilland DH-125 
for use by the Director of Civil Avia- 
tion's office as a pilot trainer and a sur- 
vey aircraft for radio and navigation 

Watch for Royal Air Force to order 


six Avro 74S turboprop transports, two 
of which will be assigned to the Queen’s 
Flight to replace de Havilland Herons. 
The other four will be used as staff trans- 


Dclivcrv of Tiros 7 to NASA bv 
RCA's Astro-Electronics Div.. Prince- 
ton, N. J.. was made last week. Launch 
is scheduled for early this summer at 
Cape Canaveral on a Douglas Thor 
Delta vehicle. 

Senate Foreign Relations Committee 
last week voted a SI 5-million limitation 
on funds for the Arms Control and Dis- 
armament Agency for the next two 


Sylvania Electric Products, Inc., has 
received a 597,000 NASA contract to 
study an information-gathering satellite 
which would be used to relay weather 
and oceanographic data collected from 
unmanned stations, buoys and balloons. 


Data would be collected through coded 
interrogation by the satellite and re- 
transmitted upon command to ground 
stations. 

New Zealand has informed NASA 
that the first Areas sounding rocket 
launched from that country in a co- 
operative program with the U. S. space 
agency was successful. The rocket, 
launched May 22, was to measure elec- 
trical characteristics of the lower iono- 
sphere. Two more Areas rockets will be 
launched to measure turbulence at high 
altitudes. 

National Academy of Engineering 
will be formed in affiliation with the 
National Academy of Sciences, Dr. Eric 
A. Walker, president of Engineers Joint 
Council, said last week. 

Kanran Electronic Systems Div., 
Bloomfield, Conn., has received a 5376,- 
752 contract from the Army to install 
“unidrone” universal drone equipment 
in 10 Bell OH-13 helicopters. The heli- 
copters will be used as targets for 
ground small arms fire at Army’s Com- 
bat Development Center. Ft. Ord, 
Calif. (AW Apr. 29, p. 19). 

USAF Maj. L. Gordon Cooper, pilot 
of the 22-orbit Mercury Atlas-9 mission, 
received his pilot astronaut badge- 
pilot’s wings embellished with a shoot- 
ing star— from Air Force Chief of Staff 
Curtis E. LcMav in a Pentagon ccrc- 

Armv has approved flightworthincss 
of General Electric Co.'s lift-fan propul- 
sion system that will power the Army’s 
XV-5A V /STOL research aircraft. Ryan 
Aeronautical Co. is building two XV- 
5A airframes, and the first flight is ex- 
pected this year. 

USAF-Martin Titan 2 exploded 
about 50 sec. after launch from Cape 
Canaveral May 29 when the first stage 
of the two-stage ICBM exploded. Cause 
of the explosion was not immediately 
known. It was the first total failure for 
the Titan 2 in sixteen research and de- 
velopment launches. 


Forecast Post 

Los Angeles— Allen F. Donovan, senior 
vice president-technical of Aerospace 
Corp., will serve as scientific director of 
Project Forecast, a study into the future 
requirements of the Air Force (AW Apr. 
15. p. 39). 

Donovan will take the post on a loan 
basis from Aerospace Corp. for an esti- 
mated three to four months. During this 
period he will be relieved of corporate 
management responsibilities, including 
his post as general manager of Aero- 
space’s F.I Scgundo. Calif., technical op- 
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AIR TRANSPORT 


U.S., Canada Might Revise Bilateral Pact 


Bv Donald E. Fink 


Ottawa, Canada— Disagreement between U. S. and Canada over airline serv- 
ice between Toronto and Buffalo has renewed talk of renegotiating the U. S.- 
Canadian bilateral air transport agreement, which Canadian officials contend 
is outdated. 

Canadian Air Transport Board and the Office of the Secretary of State for 
External Affairs arc expected to approach their counterparts in the U.S. in 
the near future and ask for pre-negotiation discussions. 


A major aim will be to obtain routes 
to West Coast cities such as Los Ange- 
les and San Francisco, southern cities 
such as Dallas and Birmingham and 
possibly to Miami. 

The Toronto-Buffalo route dispute 
stemmed from U. S. attempts to license 
Eastern Air Lines and Mohawk Air- 
lines to serve the two cities. American 
and Trans-Canada Air Lines were li- 
censed to flv the route under the origi- 
nal 1949 agreement. 

American served the two cities with 
stops on its Toronto to New York 
flights, but gradually reduced the sen- 
ice and finallv asked to terminate it be- 
cause of declining revenues. TCA has 
never initiated sen-ice on the route. 
Mohawk Licensed 

The route controversy was settled late 
last month, when Canada agreed to li- 
cense Mohawk on the Toronto-Buffalo 
link. Mohawk, whose application was 
under consideration by the Canadian 
government for almost a year, will be- 
gin sendee on the route June 17, coin- 
ciding with American's tennination of 

Mohawk will sene the Toronto- 
Buffalo route with three daily flights 
each way. The flights departing Toronto 
will leave at 7:15 a.m.. 5:10 p.m. and 
8:1 5 p.m. All will terminate in Boston. 
In addition to Buffalo, the Toronto 
flights also will sen-e Rochester, Syra- 
cuse, Albany, Hartford and Providence, 
but no single flight will make all the 
stops. 

Two of the return flights, 7:40 a.m. 
and 6:05 p.m., will originate in Boston. 
The third, at 4:15 p.m.. will originate 
in Albany. Arrival times at Toronto will 
be 11:40 a.m, 7:00 p.m. and 9:45 p.m. 

The Eastern application was rejected 
by Canadian air transport officials on 
the grounds that the route would give 
Eastern a Toronto to Miami connection 
in addition to its Montreal to Miami 
route. Trans-Canada presently serves 
Tampa from Toronto and for several 
years has made unsuccessful attempts to 
get a Miami route from either Toronto 
or Montreal. 

U. S. air transport officials agreed to 
impose a two-stop restriction on East- 
ern’s flights out of Toronto, requiring 


the airline to stop at Washington. 
Philadelphia or a comparable city after 
leaving Buffalo. 

The two-stop restriction, coupled 
with the fact that the 5.000- and 2.600- 
ft. runways at Buffalo arc too short for 
heavy jet airliners, would prevent East- 
ern from operating a Toronto-Miami 
flight. Such a flight would not seriously 
compete with TCA's Toronto-Tampa 
flight, the U. S. officials contend. 

Despite the two-stop restriction, Can- 
ada rejected Eastern’s license request 
amid protests from U.S. officials that 
the action violated the bilateral agree- 
ment. Under the agreement, both 
countries are free to license a carrier or 
carriers to fly certain agreed-upon, trans- 
border routes. All license grants must 
also be approved by the other nation. 

Canada's objection to licensing Mo- 
hawk also revolved around the problem 
of through traffic from Toronto, in this 
case to Mohawk's route structure in the 
New England states. 

Canadian officials at first required 
that a 1 50-scats-daily capacity restric- 
tion be imposed on Mohawk in accord- 
ance with Section 4 of the bilateral 
agreement annex. This states that “the 
air transport facilities available to the 
traveling public under this agreement 
and annex shall bear a close relationship 
to the requirements of the public for 

The 1 50-scats-dailv capacity was what 
Mohawk had anticipated in its license 
application, but the restriction was op- 
posed by U. S. officials. They argued 
that it could not be imposed before Mo- 
hawk had gained enough experience on 
the route to determine the requirements 
of the traveling public. 

Canada lifted the 1 50-scat limitation 
and granted Mohawk an unrestricted 
license, but reserved the right to impose 
a restriction at a later date, under the 
provisions of the bilateral agreement. 

The bilateral agreement, first formu- 
lated in 1949, has not been altered since 
1959. It is on this point that Canada 
is lodging one of its major objections. 

The Canadian contention is that the 
agreement is technologically out of date 
because the routes were granted when 
the DC-3 was TCA's principal air- 


craft. TCA also was the only Canadian 
airline in existence at the time. 

Since then. Canadian Pacific Airlines, 
a privately owned carrier, has begun op- 
erations. CPA overflies the U. S. on 
flights from Canada to Mexico and also 
stops at Honolulu on flights to Austra- 
lia, but has no routes to cities in the 
continental U.S. 

Canadian officials also point out that 
the airline agreement has an unfavor- 
able economic balance for Canada and 
limits TCA to relatively short border 
hops, with the exception of the Tampa 
flights. They state that Canadian pas- 
sengers are required to fly short hops 
across the border and transfer to U. S. 
airlines to reach most major U. S. popu- 
lation centers. 

Under the original agreement, Can- 
ada was given 10 routes, while the U.S. 
obtained 16 in return. U.S. points 
served by TCA include New York. Chi- 
cago. Boston, Seattle and Tampa. U. S. 
carriers serve all of Canada's major 
population centers— Montreal, Toronto, 
Ottawa. Winnipeg and Vancouver. 
Pact Amended 

In 1959. the agreement was amended, 
giving the U. S. eight additional routes 
and deleting one. Canada was given six 
additional routes. 

To bring about a more favorable bal- 
ancing in the bilateral agreement, Can- 
ada is suggesting these revisions: 

• Increase TCA connections with ma- 
jor population centers throughout the 
U. S, instead of a few selected connec- 
tions and a concentration of short trans- 

• Make all routes that penetrate to 
population centers deep within the 
U. S. double-track routes, served by both 
the U.S. and Canadian carriers. 

U.S. position is that the agreement 
constitutes a fair exchange between the 
two countries and that Canada would 
have to be prepared to trade route ex- 
tensions with the U. S. in return for in- 
creased routes to U. S. cities. 

Canadian officials concede they have 
little to trade, since they are victims of 
their own geography, which puts a ma- 
jor portion of Canada's population in a 
relatively narrow strip along the U. S.- 
Canadian border and further concen- 
trates it in the eastern sector. 

They maintain it is easy for the U. S. 
to serve all major Canadian population 
centers with relatively few flights, while 
Canada can serve only a few of the big 
U. S. population centers with the routes 

This is countered by the U. S. argu- 
ment that U. S. carriers do not serve 
only major population centers in Can- 
ada. The U.S. route system in that 



Northwest Orient Boeing 707-351 B Cabin Layout Shown 

Hit five 707A51B turbofan transports ordered by Northwest Orient Airlines 8 The aircraft are tr^enter scheduled transpacific' service in 
July. Large cargo door, 91 x 134 in, is located between the leading edge of the left wing and the forward passenger door. Cargo area 
is opposite seats for 22 first-class passengers. Upper deck cargo area is 37 ft. long and Iras an average floor width of 50 in. 


nation includes such connections as 
Great Falls to Edmonton. Seattle to 
Whitehorse. Boston to Moncton and 
Spokane to Calgary, for example. 

Despite what the U. S. calls a fair 
exchange. Canadian officials feel the 
agreement should be renegotiated on 
a different basis than that normally used 
between two countries. 

Canadians feel that the tradition of 
close ties and free travel across the U.S.- 
Canadian border, plus the amount of 
trade, business exchange and tourist 
travel between the two countries, should 
put the airline negotiations between the 
two countries on a unique basis. 

Official Canadian position is that the 
agreement should be amended and up- 
dated. C. W. McConachic. president 
of Canadian Pacific Airlines, which 
presently serves no U. S. cities, is 
stronger in his objections to the bi- 
lateral agreement and has called it a 
“log-jam" in the flow of air transporta- 
tion between the two countries. 

McConachic said the most frustrat- 
ing exception to the international di- 
rect-flight principle between countries 
is on the U. S.-Canadian border. 

“Because of an obsolete air agree- 
ment between the two countries, Cana- 
dian and U.S. airlines are prohibited 
from providing the direct city-to-city, 
trans-border air services the traffic de- 
mands . . . Thus, if we can break the 
log-jam of the bilateral air agreement, 
the results will benefit the airlines as 


well as the traveling public." lie noted. 

McConachic said obvious routes 
which should be authorized arc Toronto 
to Los Angeles, Toronto to San Fran- 
cisco. Vancouver to Los Angeles, Van- 
couver to Chicago, Vancouver to San 
Francisco and Montreal to Chicago. 

Another example used by McCon- 
achic to point uj> the air transport im- 
balance between the U.S. and Canada 
is the exclusive service on some U. S.- 
Canadian routes by airlines from other 
foreign countries. One such route is 
Montrcal-Chicago-served by Lufthansa, 
Air France and Alitalia, but not by a 
U. S. or Canadian carrier. 

U.S. maintains that specific route 
grants such as the Montrcal-Chicago 
link have been given to foreign airlines 
in exchange for routes on the European 
continent and that these routes had 
been jointly agreed upon by the U.S. 
and Canada. 

Canada, for example, was granted the 
Paris-Rome route bv France in exchange 
for the Montrcal-Chicago link. TCA 
has not been able to fly the route, how- 
ever. because Italv vetoed the exchange 
of Paris-Rome rights and instead of- 
fered a Romc-Bangkok route. 

Another factor influencing possible 
extension of Canadian service inside the 
U.S. concerned charges that TCA was 
promoting international travel from 
within the II. S. A specific example con- 
cerned TCA's plan for flying from 
Cleveland to London, as an extension 


of its Cleveland to Toronto flight. The 
U.S. protested that Cleveland to Lon- 
don promotion was unwarranted exten- 
sion of trans-border privilege. 

U.S. protest forced TCA to change 
its Cleveland to London advertising and 
also caused at Iciest a token flight change 
at Toronto, which in some cases in- 
volves merely changing the aircraft 
flight numbers. U. S. officials note that 
the TCA flights are still billed as Cleve- 
land/' I'oron to-London connections. 

So-called Fifth Freedom rights 
granted to foreign air carriers operating 
between U. S. cities also arc a point of 
contention in the U. S.-Canadian route 

use the example of European Fifth 
Freedom rights as justification for 
granting TCA extensions of its routes 
to southern cities. 

U. S. feels this would mean doubled 
Competition for U.S. carriers on a do- 
mestic basis and possibly on through or 
connecting international flights. 

Further complicating the bilateral 
agreement discussions, however, will be 
the fact that U.S. airlines arc not 
united in their feelings on the amount 
of competition that will be generated 
on specific routes. 

Extension of TCA's route to Miami, 
for example, in return for a U. S, route 
from Chicago to Toronto, would benefit 
American Airlines, which presently 
serves Toronto, but not Eastern, which 
serves the Montrcal-Miami route. 
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IATA Fares Dispute Aids U.S. Airlines 


By L. L. Doty 


Washington— Political furor over the 
international fare situation subsided last 
week when a compromise was reached 
on a new rate, but European carriers 
were alarmed by an unexpected devel- 
opment: a slight but significant switch 
in advance bookings from foreign flag 
carriers to U.S. airlines on the North 
Atlantic. 

It appears that the European airline 
faction has been fixed in the public 
image as a high-fare bloc as a direct re- 
sult of the political fracas over the fare 
issue, and that U.S. carriers are being 
viewed as low-fare advocates victimized 
by threats of reprisal and sanctions (AW 
May 27, p. 34). While some U.S. 
travelers reacted to this impression by 
shifting their reservations, the Civil 
Aeronautics Board was probing the situ- 
ation to determine just how realistic the 
position of the U. S. carriers is. 

The CAB has never been given access 
to the minutes of the Chandler, Ariz.. 
International Air Transport Assn, traffic 
conference (AW Nov. 5, p. 44), where 
the decision for higher economy fares 
was made. The CAB requested the min- 
utes and had been given those of pre- 
vious conferences in the past but. so 
far, it has been unable to lay hands on 
the Chandler minutes. 

There is a suspicion among some 
Board officials and staff members that 
either TWA or Pan American-or botli 
—may not have been as strongly opposed 
to the fare increase as has been indi- 
cated. Only the minutes of the confer- 
ence will verify their exact positions 
during the six weeks of negotiation at 
Chandler. 

This much is known: Lufthansa went 
to the Chandler conference determined 
to fight for an across-the-board fare cut 
on the North Atlantic. It reportedly 
drew no support for its low-fare pro- 
posals during the conference. In addi- 
tion, the unanimity rule of the confer- 
ence is evidence that both U. S. carriers 
voted for the fare raise. 

During the recent Senate Commerce 
Committee hearings on the fare issue, 
John C. Leslie, Pan American's admin- 
istrative vice president, gave this reason 
for casting a vote for the hike: Pan 
American believed, he said, that "this 
was the best deal we could come away 
with this year.” He further indicated 
that the U.S. had bargained some fa- 
vorable concessions on promotional and 
excursion rates by supporting the IATA 
resolution. 

In the same hearing, Thomas Taylor, 
vice president of TWA, followed a sim- 
ilar vein. He said: 

“The Chandler resolutions repre- 


sented a compromise among those who 
felt that economic salvation lay with 
fare increases and those of an opposite 
persuasion. We believe these divergent 
points of view were honestly held and 
that the final resolutions involved a 
good deal of give and take on both sides 
of the economic fence." 

Taylor did state, at that time, that 
TWA favored a reduction of first-class 
fares and "felt the economy fares were 
about right and did not seek an in- 

Two other aspects of the issue have 
caught the curiosity of observers. Why 
did European carriers stand so solidly 
behind Great Britain’s intractable posi- 
tion against the U. S-, particularly when 
several carriers— notably Lufthansa and 
Sabena— wavered toward the U.S. side 
in the last moments of the crisis? And 
why did the CAB delay the announce- 
ment of its disapproval until 14 days be- 
fore the proposed effective date of the 
new tariff? 

The answer to the first question ap- 
pears to lie in a reluctance by all car- 
riers to renounce the agreement reached 
within the IATA traffic conference. In 
addition, the firm position taken by 
Great Britain and some other European 
countries in threatening to confiscate 
the aircraft of any airline not abiding by 
the Chandler tariff-a threat deplored by 
Lufthansa— undoubtedly pulled waver- 
ing carriers back into the British line. 


Trippe Merger Views 

New York-Juan T. Trippe, president 
of Pan American World Airways, said 
last week that the Civil Aeronautics 
Board should renew- its processes tou-ard 
a merger of Pan American World Air- 
ways and Trans World Airlines as soon 
as a determination of damages is reached 
in TWA's $ 145-million anti-trust suit 
against Howard R. Hughes (see p. 45). 



weeks." Trippe said in an interview fol- 
lowing his airline's annual stockholder 
meeting here (AW May 6, p. 41). 

Hughes has the right of appeal over 
any damages assessed against him, but 
Trippe said the merger question would 
not have to wait until the “cash was in 
hand." 

He said the CAB's postponement of 

tircly to the Hughes-TWA litigation, 
which has blocked a TWA stockholder 
vote on the merger. Hughes 78% con- 
trolling interest in TWA is in trust, but 
the trustees, apparently in view of the 
litigation, have not yet voted the stock 


On the second question, CAB Chair- 
man Alan S. Boyd admitted late last 
month in London that ". . . the deci- 
sion was late, and that the lateness of 
our action has caused difficulties and 
we regret it. I don’t think it will hap- 
pen again.” It is significant that the 
Board disapproval of the Chandler fare 
was a direct result of State Dept, pres- 

State Dept, forced the decision, and 
it is quite possible that without that 
interference the Board decision might 
have been an approval, in which case 
it would have come earlier. 

Unfortunately, the airlines— both U.S. 
and foreign— are not directly responsible 
for the public impression of a split be- 
tween a pro-high-fare group and anti- 
high-fare group. If such a split does 
exist, it can be revealed only by the 
minutes of the Chandler conference, 
which, like all others, was conducted in 
secret sessions. 

The impression was made in the 
British House of Commons and the 
U. S. Senate. The charges and counter- 
charges made in both chambers brought 
the dispute into the open, and were the 
real reasons behind the desertion of 
travelers from foreign flag carriers to 
U. S. airlines. 

Net result of the Senate flare-up is 
that the CAB is now under a virtual 
mandate to bring about lower fares be- 
fore the peak summer season of 1964. 
The compromise agreement-S7 reduc- 
tion of one-way fares and lowering of 
the round-trip discount from 10% to 
5%, in effect from July 26 through 
Mar. 31— will not satisfy an irate Senate 


This support, plus the stigma of high 
fares now associated with foreign car- 
riers, places the U.S. in a powerful 
bargaining position to get about what 
it wants in a revised fare structure. 

Meanwhile, the drive for legislation 
that would grant authority over rates 
to the CAB, sponsored by Sen. War- 
ren Magnuson (D.-Wash.), lost some of 
its impetus last week. The compromise 
agreement, reached late last month in 
Montreal at a special traffic conference, 
removed the air of urgency from the 
proposed legislation, and action was 
postponed until this week. 

The Senate committee was to meet 
in executive session June 4 to decide 
whether it will introduce a bill giving 
the CAB rate suspension authority only, 
or a measure giving it full power to fix 
international rates. Chances are fair 
that some form of the proposed legisla- 
tion will win congressional approval, al- 
though similar bills have been proposed 
in every congressional session but one 
since 1946 without success. 
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Braniff Has First Quarter Loss 

Dallas— Fluctuating passenger traffic and a decline of 18% in first-class revenues 

reasons by Braniff Airwavs for its net loss of $332,917 in the first quarter of Fiscal 
1963, ended Mar. 31. 

recent years. Net losses in this traditionally weak quarter had been reduced from 
$603,364 in 1960 to only $61,997 in this period last year. 

Revenues in first quarter of 1963 totaled S23.087.065. 

Decline of $1,981,640 was experienced in first-class revenues in the first quarter, 
against a gain of onlv Sl.855.477 in coach revenues. Mail, cargo and miscellaneous 
revenues went up 9.68%, 8.63% and 19.27% respectively. A 1% reduction in air- 
craft miles flown was offset by operation of larger aircraft resulting in an 8% increase 
in available seat and ton-miles and an increase of 2.9% in operating costs. 

Braniff President Charles Beard reports that preliminary data indicates a profit was 
earned by the carrier in April. He predicted that the carrier will show a profit at the 
end of the current fiscal year. 


Further Financial Aid Depends 
On Florida Rights, Nortlieast Says 


Washington— Northeast Airlines has 
indicated that renewal of its New York- 
Florida route authority is mandatory be- 
fore its major stockholder. Hughes Tool 
Co., will provide further financial aid. 

In an appeal filed with the Civil Aero- 
nautics Board, Northeast asked that the 
Board overrule an examiner’s decision 
that its Florida authority should not be 
renewed because of its precarious finan- 
cial condition. The airline stated that 
retention of the routes was “indispensa- 
ble” to its future recovery and would 
encourage Toolco to advance more 
financial support to Northeast. 

Referring to the examiner’s intima- 
tion that the route renewal might be 
granted if Toolco offered any definite 
plans to “rehabilitate” the airline, 
Northeast contended that it would be 
“unreasonable" to expect any new com- 
mitments from the company at this 
time (AW Apr. 22. p. 38). 

Direct loans made to Northeast by 
Toolco now total an estimated SI 1 mil- 
lion, and last year the company paid S5 
million to the Atlas Corp., a holding 
company, for a 56% stock interest in 
the airline. At the same time, Toolco 
assumed responsibility for SI 6 million 
in overdue debts owed by Northeast. It 
will require at least another $20 million 
aid before the airline can become finan- 
cially sound, the examiner estimated. 

Despite its heavy annual losses, which 
have totaled more than $43 million 
since it began the Florida service five 
years ago, Northeast contends that it 
has developed into a "vigorous and ef- 
fective competitor” which should be 
given more time to solve its problems. 

On June 12, CAB will hold hearings 
on both Northeast’s request and an ad- 
ditional examiner’s recommendation 
that a third carrier be retained on the 


New York-Florida route in competition 
with National and Eastern Air Lines, 
both of which oppose the idea. These 
hearings could last several months, after 
which Northeast could further forestall 
its removal from the route by legal 
appeal. 

Many informed observers feel that 
Northeast’s chances for renewal of the 
routes are far stronger than suspected, 
because of these points: 

• CAB originally certificated Northeast 
on the route with full recognition that 
it might encounter difficulty in compet- 
ing against Eastern and National. Part 
of the grant was intended to strengthen 
the smaller carrier and remove it from 
the subsidy roles as a local service airline 
in New England. In selecting North- 
east, the Board rejected an examiners 
decision choosing Delta Air Lines for 
the route. 

• Northeast’s losses have been largely 
due to its initial inability to acquire jet 
aircraft to compete effectively. Its share 
of the New York-Florida traffic market 
has increased sharply during the past 

• Rejection of the renewal would leave 
Northeast with only the New England 
routes, adding to the Board’s problems 
of holding down subsidy payments. Al- 
though the examiner recommended that 
CAB also consider choosing another car- 
rier to provide a local service operation 
in New England, subsidy would be nec- 
essary whether Northeast was retained 
in the New England area or a new air- 
line selected. 

• Rejection of the renewal would prob- 
ably end any interest in a proposed 
merger between Trans World Airlines 
and Northeast, a prospect that possibly 
could solve part of the Board's current 
problem. 
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Mediator Appointed 
For New Pilot’s Union 

New York - National Mediation 
Board last week appointed Alfred Della 
Corte as mediator to conduct a repre- 
sentation election for the Allied Pilots 
Assn., the new union which consists of 
American Airlines pilots breaking away 
from the Air Line Pilots Assn. (AW 
Feb. 25, p. 42). 

Della Corte’s appointment came after 
the mediation board notified the union’s 
attorney. Martin C. Seham, that suffi- 
cient evidence had been presented to 
justify the election. 

Allied Pilots Assn, filed for mediation 
board recognition after gaining author- 
ization-to-act ballots from 90% of 
American’s 1,650 pilots in a mail vote. 

Della Corte was expected to arrive in 
the Allied Pilots office here today to 
begin preparing for the recognition 
vote. Capt. Nicholas J. O'Connell, tem- 
porary president of the new union, said 
the mail vote should be concluded in 
two or three weeks. 

O'Connell said an organizational 
meeting for the new union would be 
held June 5-6 at Los Angeles. 

Mediation board rejected a request 
from Henry Weiss, counsel for ALPA, 
that action toward recognition of the 
new union be postponed pending settle- 
ment of suits brought by ALPA and the 
Flight Engineers International Assn. 
The board emphasized that the court 
action had no hearing on its obligation 
to receive and, if justified, act on the 
requests of a group seeking representa- 
tion rights. 

ALPA is contesting the new union 
under the Railway Labor Act, claiming 
that the American pilots negotiated a 
new contract as members of ALPA. 
Weiss contends that the contract is un- 
acceptable because it did not require 
flight engineers, who were to become 
ALPA members, to have commercial 
and instrument pilot ratings. 

He said that ALPA was not kept fully 
informed of the contract’s provisions 
and its progress toward a signing. The 
withdrawal of the American pilots from 
ALPA followed that union’s refusal to 
ratify the contract. 

FEIA is also suing American and the 
insurgent pilots, claiming that the flight 
engineer’s job security is threatened by 
formation of the new union. 

Weiss said last week that he has been 
instructed by Charles Ruby, president 
of ALPA to investigate the mediation 
board's action in respect to the Allied 
Pilots Assn., and to perhaps make fur- 
ther application to the board on ALPA’s 
charges of Railway Labor Act violations. 

Oral arguments have been completed 
in the court action, being conducted by 
Judge Inzer B. Wyatt of federal district 
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WHAT MAKES “INSTRUMENTATION CABLE” DIFFERENT? 


It is no more like power or control cable 
than a Ferrari is like the old family 
sedan. Not knowing this can cause you 
a lot of grief: project delays, costly re- 
placements, malfunctions. 

THE THIN BLACK LINE On your schemat- 
ics, instrumentation cable is a black line 
from launching pad to blockhouse or 
from one part of a computor to another. 
In the broadest sense, it connects data 
or signal sources with display or record- 
ing or control devices. Its function is to 
carry those signals unfailingly and with 
the required reliability. In this day and 
age, it's no easy job. 

WHAT CAN GO WRONG The improperly de- 
signed cable can simply fail. This has 
happened and at important sites. An 
untried saturant, lacquer or compound 
ingredient used in the cable may destroy 
the electrical integrity of this primary 
insulation. This sort of deterioration 
need not be sudden; only experts know 
which impregnanls will migrate in a 
week or a month or more. 

Or a relative lack of art in manufac- 
ture may create problems for the future. 

variations in insulation thickness, con- 
ductor placement, or conductor unbal- 
ance in the cable lay-up may cause 
spurious or ambiguous signals to arrive 
at the display, recording or control 
panel. Your sharp, precise pulses be- 
come displaced in time, are a little too 
fuzzy, or are joined by other unwanted 
signals from another line. 

DESIGN IS HALF THE STORY Configuration 
of conductors within the cable is im- 
portant, for physical as well as for 
electrical reasons. For example, posi- 
tioning of coaxial components within 
the cable is critical in order to assure 
maintenance of minimum standards of 
concentricity between the inner and 
outer conductors when the cables may 
be subjected to bending operations dur- 
ing installation work. 

Selection of insulating, filler and 



jacketing materials requires expert 
knowledge and judgment. Some mate- 
rials, as mentioned above, tend to 
migrate. Others harden or soften with 
cold or heat. Some change their elec- 
trical characteristics in time. These are 
not fundamentally new problems in 
cable design, but in instrumentation 
cable the standards are far more severe 
lhart ever before. 

MANUFACTURE IS THE OTHER HALF Even a 
properly designed cable may well be- 
come unacceptable sooner or later if it is 
not manufactured to new standards of 
precision. This requires stranding ma- 
chines that reduce circular eccentricity 
to remarkably low figures and help as- 
sure insulation uniformity, insulating 
machines of considerable precision, and 
highly precise cabling equipment. It 
also requires, as is so often the case in 
precision manufacture, an indefinable 
skill on the part of machine operators. 
ASK THE EXPERTS To protect the func- 
tioning of your system, there's only one 
way to make sure the thin black lines 
on your schematics became cables with 
the requisite dependability: have them 
designed by experts, in consultation 
with you, and constructed by experts. 

Rome-Alcoa is, frankly, one of the 
very few companies that qualify. We've 
been designing and constructing these 
cables since their first conception. If 
you’re going to need instrumentation 
cable soon, call us, the sooner the better. 

We now have a 24-page booklet titled 
‘'Instrumentation Cables, Cable Assem- 
blies and Hook-up Wires." In it, we de- 


tions, production, military specifications 
and our qualifications. For your copy, 
write Rome Cable Division of Alcoa, 
Dept. 26-63, Rome, N.Y. 


ALCOA 
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o on 1 ndcnt production line (left) is construction of center fuselage and stub wing scch'on. Redux adhesive technique is used to 
bond stringers and reinforcings to wing and fuselage skins. Main fuselage frame (right) has transverse beam supporting outboard engine 
pods. Frame extends upward to include center engine intake duct, which stiffens the structure against torsional and bending loads. 


Trident Construction Shown; New Versions Planned 


De Havilland Aircraft of Great Britain, builders of the three-jet 
Trident transport, is actively pushing two new versions in the 
world market to counter criticism that the aircraft was designed 
and developed for a single airline, British European Airways, BEA 
has 24 of the 1C versions on order. 

BEA eventually will operate only Tridents on its European 
routes, but probably will order a batch of the new IE and IF 
versions to achieve a higher degree of route and operational flexi- 

Tridcnt now is undergoing its flight test program. The fifth 
plane off the line will incorporate all modifications found necessary 
during initial flight tests and those planned after No. 1 aircraft was 
rolled out. Powerplants on the current generation of Trident 1C 
arc 10,400-lb.-thrust Rolls-Royce Spey engines. 


The IE and IF versions will be powered by the RB.163-25 Spey, 
which will have a wet thrust rating of 11,680 lb. 

The RB.163-25 has an extra low-pressure compressor stage and 
currently is undergoing bench testing at Rolls-Royce's Hucknall 
research facility. 

Modifications on the two new versions will include leading-edge 
slats to replace the drooped leading edge on the 1C, although the 
double-slotted flaps will remain. Wing span will be increased to 
95 ft. on both variants, from 89 ft. 10 in., and gross weight has 
increased from 115,000 lb. to 128,000 lb. 

Fuselage on the IF will be stretched from 103 ft. 6 in. on the 
1C and IE to 112 ft. 8 in., giving a capacity of 20 first class and 
78 tourist passengers. Range has been increased to more than 
2,000 naut. mi. 



Three of the first 24 de Havilland Trident 1C three-jet transports for British European Airways ore shown (left) on the producb'on line at 
Hatfield, England. BEA also has an option on another 12 aircraft. Trident main gear has been replaced with the levered suspension type 
(right) due to rough ride caused by the original version. Gear now used twists during retraction. 
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There’s 
a it* look 

to Mark Century Seniee 

From our factory . . . to the machine-tool builder... 



T^ogress Is Our Most Important Product 

GENERAL#) ELECTRIC 





# 



to your plant . . . 


This is Mark Century Service: a totally new kind of service 
program for the metalworking industry that backs up every 
General Electric Mark Century numerical control system. 

Now, General Electric has a special organization of over 
100 field-based Mark Century Service Engineers to provide 
expert service unmatched in the industry. These men are 
all graduate engineers with factory training and extensive 
field experience with machine tools and numerical control. 
This is what Mark Century Service means to you: 

You want assurance that the control is thoroughly checked 
out with the machine tool you buy? We assign specially- 
trained Mark Century Service Engineers to every major 
machine-tool builder. They know every important detail of 


for the life of your control 


that builder’s machines and make sure your General Electric 
control mates perfectly. 

You want start-up in your plant handled capably and on 
time? The man we assign will be an expert on your ma- 
chine/control combination through experience and spe- 
cific training at the machine-tool builder's plant. 

You want fast and expert emergency service when you 
need it? Mark Century Service Engineers are pin-pointed 
across the country. The one who knows your system best can 
be at your plant in hours and have you on-line in a hurry. 

If you want a fine control and service to match, specify 
Mark Century ... and get new Mark Century Service. 
Specialty Control Department, Waynesboro, Virginia as-ie 





Oceans into ponds 


The introduction of the Anglo-French 
supersonic airliner “Concord” will re- 
duce the vastness of oceans to the pro- 
portions of ponds. Powered by four 
Bristol Siddeley- SNECMA Olympus 
593 engines, “Concord” will carry 100 
passengers at. 1,450 mph - over twice 
the speed of the fastest airliners flying 
today. 

The Olympus 593 turbojets are being 
developed and manufactured jointly 
by Bristol Siddeley and the Societfi 


Xationale d’Etude et de Construction 
de Moteure deviation. 

turere of aero-engines, Bristol Siddeley 
is playing a leading role in aviation 
development. The company's range of 
engines power almost every type of 
modem aircraft , from airliners, execu- 

fighters, bombers and missiles. 

In the vertical take-off field, Bristol 
Siddeley lift/thrust engines have been 


chosen for the most significant aircraft 

Bristol Siddeley Engines Limited, 
Aero-Engine Division, P.O. Box 3, 
Filton, Bristol, England. 



BRISTOL SIDDELEY 
SUPPLY THE POWER 


Hughes Appeals TWA Default Judgment 


New York— United States Court of 
Appeals has been handed the contro- 
versial question of whether the courts, 
rather than the Civil Aeronautics Board, 
have jurisdiction in the multi-million 
dollar litigation between Trans World 
Airlines and the Hughes Tool Co. 

This was a key point cited by Ches- 
ter C. Davis, attorney for Hughes Tool, 
in appealing the May 2 judgment ren- 
dered by Judge Charles Metzner of the 
Federal district court here (AW May 6, 
P- 41). 

Judge Metzner’s decision was based 
primarily on the failure of Howard R. 
Hughes to appear Feb. 1 1 for the taking 
of depositions in the case. This consti- 
tuted a default by Hughes Tool Co., 
Judge Metzner held. 

His decision did not include a final 
determination of the damages . due 
TWA, which is asking SI 3 5 million 
plus divestiture of Hughes’ 78% con- 
trolling interest in the airline. Delay 
of the final judgment could give the 
court of appeals time to consider the 
jurisdictional question. 

Davis had earlier challenged the 
court's jurisdiction on the basis of the 
Supreme Court’s refusal to decide a 
route dispute case involving Pan Amer- 
ican World Airways and Pan American 
Grace Airways (AW Jan. 21, p. 42). 
The Supreme Court ruled that the CAB 
had jurisdiction in that suit. 

"I am of the opinion that this order 
involves a controlling question of law 
as to which there is a substantial ground 
for difference of opinion.” Judge Metz- 
ner said of the jurisdiction question. 
“An immediate appeal from this order 
is justified, since it may materially ad- 
vance the ultimate termination of this 
litigation.” 

Questions of Law 

Sources close to the TWA-Hughes 
case said that only by advancing it to a 
higher court could a final determination 
be attained in anything like a reason- 
able time. So many questions of law 
have arisen in this, one of the largest 
anti-trust cases on record, that it could 
be stalled for years at the district court 
level, they said. 

Judge Metzner charged J. Lee Ran- 
kin, special master who directed the 
taking of depositions in the case, with 
scheduling hearings to determine the 
amount of monetary damages due 
TWA. 

Judge Metzner retained the responsi- 
bility of deciding whether Hughes must 
divest his stock interest in the airline, 
however. He also ordered dismissal of 
Hughes’ counterclaims, amounting to 
over S300 million, brought against cer- 
tain TWA executives, board members 


and the airline's lending institutions. 

The counterclaims were ordered dis- 
missed "with prejudice,” meaning that 
they cannot be reinstated. Davis has 
the right to appeal the dismissal, how- 
ever, although such an appeal is not 
included in the one he filed concerning 
the judgement favoring TWA. 

The Court of Appeals has the choice 
of determining the jurisdiction ques- 
tion, or awaiting a final judgment on 
the damages before considering the case. 

Davis, in his appeal, requested that 
the court proceed without waiting for 
the damage hearings. 

“The time for determining that ques- 
tion [of jurisdiction] is now, rather than 
after the expenditure in a damage hear- 
ing of additional vast sums by Hughes 
Tool and TWA," Davis said. “Hughes 
Tool, as a stockholder of TWA, indi- 
rectly bears 78% of the expenses of 
TWA.” 

Events and Reasons 

In his appeal application, Davis re- 
counted the events and reasons that led 
to his client's decision to rest on the 
merits of its position, rather than pre- 
sent Hughes for testimony. 

TWA was suing Hughes Tool on 
charges that through the 78% control- 
ling interest, Hughes was dictating the 
airline’s equipment procurement pro- 
gram. Hughes followed a practice of 
buying aircraft himself, then leasing 
them to TWA. This hampered TWA's 
financial welfare, the airline charged. 

However, Davis insisted on a more 



specific clarification of the misconduct 
that TWA contended was damaging. 
His primary defense was that Hughes’ 
controlling interest in TWA, as well 
as all aircraft purchases, was approved by 
the CAB and thus, by law, was exempt 
from anti-trust restrictions. 

Davis said that Rankin consented in 
October to a recess in the taking of 
depositions and postponed Hughes’ ap- 
pearance until Feb. 11. This, Davis 
said, was to allow time for clarification 
of TWA’s complaint. 

TWA Position 

But Judge Metzner, on Jan. 10, ruled 
to the effect that Hughes' appearance 
was the essential factor toward the 
speediest disposition of the case, and 
that TWA's precise definitions of its 
complaint could wait until 60 days after 
depositions were taken from Hughes, 

Davis said this placed Hughes Tool 
in the position of either “incurring 
enormous expenses and subjecting itself 
to great burdens prior to any appellate 
review of decisions which it believes 
erroneous,” or of “resting on the merits 
of the positions which it had heretofore 

Davis chose the latter alternative, and 
Judge Metzner’s default judgment fol- 

Davis’ appeal includes the claim that 
the default judgement should not have 
been interpreted as an admission of 
guilt. 

"Prior to the entry of any judgment, 
whether by default or otherwise, the 
court must satisfy itself that the plain- 
tiff has stated a claim upon which relief 
can be granted,” Davis said. “A de- 
fault, even in failing to appear and 
answer, does not admit liability or that 
the complaint states a good case, and 
clearly, Hughes Tool has not, by its 
notice of position, admitted liability.’’ 

Davis also questioned whether TWA 
had proven anything prior to Judge 
Metzner’s decision. 

“The testimony of TWA establishes 
that its officers cannot identify any con- 
duct by defendants supporting the 
charge of violation of the anti-trust 
laws asserted in the complaint,” Davis 
said. “In fact, such testimony negates 
the existence of anv conduct by defend- 
ants in violation of the anti-trust laws.” 

He said that the CAB approval of 
Hughes’ control of TWA specified that 
any commercial transactions between 
him and the airline be restricted to 
property acquisition, not to exceed $10,- 
000 annually or $200 per unit in cost. 
Anything above this had to be approved 
by the CAB, Davis said, and all the air- 
craft purchase transactions received this 
approval. 
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SHORTLINES 


AIRLINE OBSERVER 

► World domestic and international airlines reported a 12.5% increase in 
traffic during 1962 compared with 1961, according to International Civil 
Aviation Organization. ICAO’s preliminary statistics for 1962 indicate 
that member airlines will report an over-all operating profit of S60 million, 
compared with an operating loss of SI 18 million in 1961. Average passen- 
ger load factor for the world's scheduled airlines was 53.4%, the third 
consecutive annual decline from the high of 60% recorded in 1959. ICAO 
also reported that at the end of 1962, airlines operated 5,107 aircraft, of 
which 765 were turbojet and 892 turboprop. The Douglas DC-3 accounted 
for almost 25% of the total fleet. The year 1962 was the safest on record 
for the airlines: passenger fatality rate was 0.58 fatalities per million passen- 
ger miles. 

► Unanimity rule of International Air Transport Assn, traffic conference will 
come under close scnitiny in re-examination of IATA rate-making machinery, 
which is now considered by most observers as an inevitable result of the 
transatlantic fare debacle (AW May 27, p. 34). Unanimity rule, or a power 
of veto in traffic conference votes on tariff resolutions, is blamed by some 
officials for the lag in lowering of rates and fares. 

► Russia is seeking foreign customers for its An-24 turboprop transport. 
Initial sales pitch by the Soviet aviation export monopoly, "Aviaexport,” 
is that the An-24 “is the latest in aviation technique, is designed for use 
in different climates, is indispensable for short and medium range flights, 
requires no special airfields, has a high payload ratio and is simple to service 
and operate." 

► British Ministry of Aviation is cracking down on overweight transport 
pilots to reduce the risk of heart attacks while airborne. Target is the 
40-year-old-plus pilot. Some have already been grounded until they slim 
down. New regulation, coming into full force next September, also will 
demand that all pilots of International Civil Aviation Organization members 
have periodic cardiograph tests. 

► Jamaica Air Sendee, newly-organized Jamaican flag carrier, began intra- 
island domestic scheduled service last week with Bcechcraft Bonanza air-, 
craft. The carrier, a wholly owned subsidiary of British West Indian Air- 
ways, is operating three round trips daily between Montego Bay and Kings- 
ton, with two of the flights serving intermediate points of Ocho Rios and 
Port Antonio. 

► First and only scheduled airline to establish a service counter at Cape 
Canaveral, Fla., during a Mercury flight was National Airlines. Carrier set up 
a centrally located unit for MA-9 and the long-awaited service was fully 
utilized with requests for reservations and flight information. 

► United Air Lines President W. A. Patterson has charged that it is unrealis- 
tic to expect air fares to reach the level of bus rates. "The carriers arc 
attempting to reduce seat mile costs by adding more seats in hopes of becom- 
ing competitive with cheaper forms of transportation. I place this in the 
same category as cheating at solitaire . . . ,” he said. 

► Aeroflot will sell airplane tickets at all Moscow railroad stations, main 
hotels and a number of suburban towns this summer. In another move to 
make air travel more convenient, the Russian carrier said that "several times” 
as many tickets will be purchased by telephone this summer than ever before. 
These tickets will be delivered to the purchaser’s home or office. 

► Trans-International Airlines is first carrier to provide jet cargo service for 
Military Air Transport service under MATS' new policy of contract pref- 
erence toward cargo airlines with jet equipment. On its second MATS 
flight, TIA late last month set a new MATS operational payload record by 
hauling an 87,028-lb. palletized load from Travis AFB to Saigon, South 
Vietnam, in a Douglas DC-SF cargo transport. 


► Aeroflot will operate up to 40 flights 
daily from Moscow to resorts in the 
Crimea and Caucasus this summer. 
Service will include a record 22 11-18 
turboprop transport flights daily from 
Moscow to Adler on the Caucasus 
Black Sea coast. 

► Aloha Airlines has opened a Tokyo 
ticket office in the arcade of the Im- 
perial Hotel. 

► Braniff Airways has been awarded a 
presidential "E" award by the White 
House for its promotion of “Visit 
USA” sales in Latin America. 

► Ethiopian Airlines has added Boeing 
720B turbofan sendee to its route be- 
tween Addis Ababa and Accra via Khar- 
toum and Lagos. 

► Federal Aviation Agency survey indi- 
cates that approximately SO.OOO cer- 
tificated aircraft maintenance person- 
nel are now employed in the U. S. 
Total includes 30,000 with the airlines, 
44,000 in general aviation and 6,000 
with manufacturers and the govern- 


► National Airlines cargo revenue in- 
creased 27% in the first three quar- 
ters of its fiscal year ending June 30, 
compared with the same period last 
year. Cargo ton miles rose 23% in 
the same period. 

► Pan American World Airways com- 
pleted its 7,000th round-the-world 
flight last week. Carrier now operates 
two such flights daily. Service was 
inaugurated in 1947. 

► Trans World Airlines has reported a 
45% increase in advance bookings on 
castbound transatlantic flights for July, 
compared with the same month last 
year. Westbound bookings have in- 
creased 29% for the same period. 

► United Air Lines has proposed a 
field trip fare 50% less than standard 
for school children, 12 through 21 years 
of age, traveling in groups of 15 or 
more between Chicago and Detroit. 
Civil Aeronautics Board has ordered an 
investigation. 

► U. S. Chamber of Commerce is sup- 
porting legislation that will give the 
Civil Aeronautics Board power to sus- 
pend rates in international operations, 
but opposes Board authority to fix in- 
ternational rates. 
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FASTER THAN VOL CAN READ THIS MESSAGE 



. . . Collins Data Central can send it over all 256 of Delta's teletypewriter circuits! 


Data Central is an automatic electronic switching exchange for teletypewriter 
and data networks. Delta Air Lines has a 256 circuit, 13,200-mile teletype- 
writer network that handles an average of 1,800,000 words a day. Delta has 
chosen Data Central for many reasons: Messages will be collected and 
distributed in millionths of a second. It's the economical way to automate an 
information network. Keeps a 24-hour vigil over the Delta system with 
unparalleled accuracy. Provides historical records, automatic message account- 
ing, message retrieval, and other allied benefits. As Delta’s network grows and 
message traffic increases, Data Central will easily handle the additional load. 
And Data Central doesn't require a whole new order of procedures and equip- 
ment. It's compatible with other computers and communication systems. Could 
Data Central be your answer, too? Write for our brochure. 
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Air Force Expands Air Commando Forces 


By Larry Booda 

Eglin AFB, Fla.— At first glance a 
USAF Air Commando is hard to dis- 
tinguish from an Army infantryman. 
The commando’s green field uniform, 
identical to those worn by the Army, 
symbolizes Air Force’s accelerated effort 
to develop equipment and train men 
for counter-insurgency warfare opera- 
tions in conjunction with the Army’s 
Special Forces. 

Gen. Curtis E. LcMav, chief of staff, 
established the Special Air Warfare 
Center here, under the tactical Air 
Command, on Apr. 27, 1962, when it 
was apparent that the Army, through 
its Tactical Mobility Requirements 
Board headed by Lt. Gen. Hamilton H. 
Howze, would try to assign its own air- 
craft to the Special Forces. The action 
was also influenced by increasing em- 
phasis on broadening the U. S. capabil- 
ity to aid friendly governments in com- 
bating guerrilla-type insurrections. 

Consequently, Brig. Gen. Gilbert S. 
Pritchard, the center commander, has 
had a green light on speeding training 
to increase the size of the center’s First 
Air Commando Group, and has been re- 
ceiving top priority in modifying what 
were considered obsolescent aircraft and 
developing special equipment for use 
with them. 

Whenever the First Combat Applica- 
tions Group, located at the main base 
here, needs a job done in a hurry, the 
term "Fast Coin” prefixing a dispatch 
or letter guarantees quick action. One 
"Fast Coin” operation was the crash 
program for modification of more than 
700 North American single-engine, two- 
seat T-28 trainers to a dose troop sup- 
port configuration at the company's 


Columbus plant between May and 
August of last year. 

Most of these aircraft are now in 
service in South Vietnam, flown largely 
by South Vietnamese pilots. These pilots 

craft and its equipment, and trained in 
close-support tactics, by Air Com- 
mandos. 

Work of the Special Air Warfare 
Center is a variety of field test opera- 
tions in varied locations, combined in 
some instances with actual combat con- 
ditions. The commando group main- 
tains three detachments in widely scat- 
tered locations. 

Predecessor of the center was the 
4400th Crew Training Squadron which 
was formed here in October, 1961, as 
the Air Force became aware of the 
Kennedy Administration's emphasis on 
the need to prepare for non-nuclear 
warfare. This squadron established an 
advanced training base of two detach- 
ments shortly afterward in the Republic 
of Mali, located in the western bulge 
of Africa. Detachment 2 was sent to 
South Vietnam when the situation 
there worsened. 

When the center was established, the 
First Air Commando Group and the 
First Combat Applications Group were 
formed from the former 4400th Crew 
Training Squadron. Detachment 3 was 
formed and now operates at Albrook 
AFB, Canal Zone (AW May 13, p. 
33). 

At present, 2,200 personnel arc at- 
tached to the center, most of them in 
the field. About 50 men arc attached 
to the headquarters staff and training 
detachment of the Air Commando 
Group, and the Combat Applications 
Center accounts for another 50. Sup- 


port personnel belonging to support 
squadrons and the Air Force Systems 
Command total 900. 

Wien the center was formed, it had 
only 800 personnel. In 1961, a request 
for an additional 5,000 men was denied, 
but gradual increases since then have 
brought the center to its present 
strength. 

The Combat Applications Group, 
commanded by Col. Benjamin H. King, 
who also commanded the predecessor 
4400th Crew Training Squadron, has 
been responsible for development of 
new equipment and modification of 
existing aircraft and equipment. 

Widespread use of pods for carrying 
a variety of payloads is the group’s prin- 
cipal trademark. The pods can be hung 
on standard bomb racks installed on 
T-28, Douglas B-26, Helio U-10, and 
Fairchild C-123 aircraft to carry guns, 
chemical dispensers, rockets and elec- 
tronic equipment. 

Use of pods on counter-insurgency 
aircraft provides flexibility in the types 
of missions that can be performed by 
one type of aircraft. In addition, they 
permit rapid change whenever a pack- 
age needs maintenance. Forward area 
units can keep a supply of spare units 
for use while others are moving to rear 
areas for repair. 

These are some of the packages that 
are being put into pods: 

• Minigun. This Gatling-tvpe, 7.62 
mm. machine gun has rotating barrels 
and can fire 6,000 rounds per min. 
Storage capacity is 1,500 rounds. Pods 
also carry .30 and .50 cal. machine 
guns. Storage capacity for these has 
recently been increased from 100 to 
300 rounds. 

• Airborne radio relay pod. The RRQ-5 
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or the AN/ARC-97, when carried to 
1 0,000 ft. altitude by an aircraft would 
permit two ground RRQ-4 portable 
stations to contact each other up to 
200 mi. 

• Cameras and infrared sensing gear. 
Development is under way on a low- 
light-level detection package using the 
Army’s low-light-level television system. 
Reconnaissance radar is not used be- 
cause its use is of little value in jungle 

® Doppler navigation pod. This pack- 
age is made up of a short rartge indi- 
cator, the AS-1 349/APN-l 53(v) an- 
tenna assembly, an AN/ASN-25 
Amplifier Computer and the RT-6S0/ 
APN-153(v) receiver-transmitter radar. 

• Rocket launcher. This pod can fire 
2.7 5-in. rockets. 

• P-2 dispenser. This carries 80 World 
War 2 and Korean war type grenades 
of the white phosphorates, tear gas or 
explosive variety. 

• Jet pods. These thrust augmentation 
packages can be hung under the wings 
of C-123 aircraft to aid in taking off 
from short strips. 

All Air Commando aircraft are being 





A new solid state radar system built by STL engineers and 
scientists can send out and receive signals at X-band fre- 
quencies to help man rendezvous and dock vehicles in 
space. STELATRAC is its name. It is the first solid state 
system of its kind. The X-band transmitter is shown above. 
It has successfully passed temperature and vibration tests. 
STELATRAC can also be used as a command link between 
vehicles in flight. By altering its module design, the flexible 
radar system operates as an altimeter and doppler velocity 
sensor to guide spacecraft safely to the surface of the moon 
and planets. Today STL is busy on many such projects as 
STELATRAC. STL is also prime contractor for NASA’s 
OGO and a new series of classified spacecraft for Air Force- 
A*RPA. And STL continues Systems Management for the 


Air Force's Atlas, Titan and Minuteman programs. These 
activities create immediate openings in Theoretical Physics 

• Systems Engineering • Radar Systems • Experimental 
Physics • Applied Mathematics • Space Communications • 
Antennas and Microwaves • Inertial Guidance • Analog 
Computers • Solid State Physics • Computer Design • 
Telecommunications • Space Physics ■ Digital Computers 

• Guidance & Navigation • Electromechanical Devices ■ 
Engineering Mechanics • Aerodynamics • Propulsion 
Systems. For Southern California or Cape Canaveral 
positions, write Dr. R. C. Potter, Department A-6, 
One Space Park, Redondo Beach, California, or Box 
4277, Patrick AFB, Florida. Your inquiry will receive 
a prompt reply. STL is an equal opportunity employer. 


@ 


SPACE TECHNOLOGY LABORATORIES, INC. 

a subsidiary of Thompson Romo Wooldridge Inc. 



equipped with ARC-4-1 VHF frequency 
modulation radios compatible with the 
Army ground equipment. One problem 
during joint Air Force-Army operations 
had been the difference in radio equip- 
ment, with Air Force using amplitude 
modulation and the Army using FM. 

Other equipment and techniques 
have emerged from field experience. 
One example is the psychological war- 
fare technique in which airborne loud- 
speakers are used to talk to people on 
the ground. The first "Farm Gate" 
(code name for the South Vietnam 
project) aircraft sent to Southern Asia 
were equipped with loudspeakers which 
were inadequate for the job. CAG has 
now developed a lightweight unit that 
can be installed in any aircraft with a 
side door, such as the "U-10 or Douglas 
C-47. The units can be combined to 
use more speakers and amplifiers. In- 
stallations in both types of aircraft can 
be heard distinctly on the ground. 

CAG has done considerable work 
with pickup and delivers- of cargo with- 
out stopping an aircraft. All American 
Engineering has developed a system 
whereby cargo can be extracted from 
moving aircraft on pallets by engaging 
an arresting wire system by a hook at- 
tached to the pallet (AW Sept. 24. p. 
122). Smaller packages can be picked 
up by aircraft flying overhead and en- 


gaging a loop with a hook. A nylon line 
absorbs the shock. 

An unusual technique of pickup or 
delivery is practiced by U-10 pilots. The 
pilot makes a tight turn after making a 
pass over a clearing and lowering a 
nylon line into a clearing. Personnel on 
tlie ground hold the line while the 
turn is being made and attach it to the 
package to be picked up. The pilot 
straightens out and climbs away, taking 
the cargo with him, then winches it 
into the cabin. A reverse process would 
be used for delivery, but the operation 
is more difficult. 

U-10 aircraft are also fitted with cargo 
ramps and roller tracks in the cabin 
so that cargo can be handled easily. 
These short-takeoff-and-landing aircraft 
have a range of up to 1,400 naut. mi. 
at a speed of 100 kt. Most missions are 
relatively short and the heavy gasoline 
load can be replaced by other payload. 

New, improved parachute flares have 
been developed to aid in night opera- 
tions. They were tested in South Viet- 

One problem in jungle and remote 
area warfare is how to direct aircraft 
to targets after they are located. Smoke 
rockets and smoke grenades have been 
used for many years, but are generallv 
unsatisfactory. CAG is evaluating bal- 
loons, lights, radio beacons, dyes and 


improved smoke rockets. Local condi- 
tions dictate which type would be used 
for greatest effect. 

Tlie T-28, as a trainer, had a baggage 
compartment, which has been modified 
on some aircraft to house a reconnais- 
sance camera. Tlie camera can shoot 
vertically and obliquely, and can oper- 
ate at night, using flash bombs. Others 
arc being installed in B-26 aircraft. 

The Navy Zuni rocket, which is more 
versatile than the 2.75 in. rockets, has 
been tested by CAG. It can carry a 
variety of warheads, such as anti-person- 
nel with a proximity fuze; anti-person- 
nel wtih a sensitive impact fuze, adding 
destructive effects; general purpose war- 
head with delay fuzing; and others for 
target marking! smoke and chemicals. 

The LAU/10D launcher can fire 
Zunis singly or four at a time. 

Experience in South Vietnam and 
elsewhere has shown that the T-28, 
B-26 and C-123 need modifications to 
make them more satisfactory. These are 
the modifications either under way or 
planned: 

• T-28. This aircraft has been modified 
into the YAT-28E by replacing Wright 
Aeronautical Div. 1.425 hp. reciprocat- 
ing engine with the 2,450 hp. Lycoming 
T55 turboprop. Wings and empennage 
were strengthened and load-carrying ca- 
pability increased. Additional fuel cells 
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Thrust vector controls ... from the people at Bendix 


Techniques of steering rocket engines are a specialty of Bendix people. We pioneered in movable 
exhaust nozzles. We are in production on secondary injection systems. We are developing solid probe 
thrust vector controls. □ Other people at Bendix are working on rocket equipment, high temperature 
composite materials, nuclear mechanisms, propulsion controls and landing gear for both aircraft and 
space vehicles. An Aerospace team of skilled and experienced people . . . skilled in all phases of 
program management, backed up by complete engineering and production facilities . . . gives Bendix 
the capabilities to undertake many varied Aerospace programs. □ To find out what this Bendix team 
can do for you, write: General Sales Manager, South Bend 20, Indiana. 

Bendix Products Aerospace Division 



were added inside the fuselage, and use 
of external tanks made optional. Two 
machine guns were flush-mounted in 
the wing. 

The first YAT-28E crashed recently 
during a test flight (AW Apr. 1, p. 31). 
Two more T-28s are being modified to 
the YAT-28E configuration at North 
American’s Columbus, Ohio, plant. 

• B-26. Those in the inventory were 
manufactured between 1941 and 1944. 
According to Col. King, they are "a 
bit tired, old and poorly engineered by 
today’s standards, but they arc still able 
to do an excellent job where their range 
and other capabilities are needed. 

B-26 modifications now under way 
include replacement of the 2,000 hp. 
Pratt & Whitney R2800-75 engines 
with R2800-99W engines rated at 
2,500 hp. each. JATO bottles will be 
added to aid further in short field take- 
offs. Reversible-pitch propellers are be- 
ing added, and the wheels will be of the 
Boeing KC-135 jet tanker type, pro- 
viding anti-skid capability for use on 
gravel or wet runways. Addition of wing- 
tip fuel tanks will increase range and 
reduce the stall speed by 9 kt., because 
they act as fences on the wings to pre- 
vent tip vortices. 

The redesigned B-26 cockpit now 
has a modem flight and engineering 
instrument panel and an armament 
panel adapted to control of a variety 
of payloads. A larger rudder will permit 
positive control at lower speeds with 
single-engine operation. Automatic pro- 
peller feathering has been provided, so 
that in the event of engine failure on 
takeoff, the pilot can concentrate on 
flying the aircraft without having to di- 
vert his attention to performing the 
feathering sequence. 

Landing gear in the modified B-26 
will retract in 12 sec. instead of 22 sec. 
An electric emergency hydraulic pump 
has been installed and improved wind- 
shield wipers will work efficiently in 
tropical rainstorms. Modem photo-re- 
connaissance cameras have been in- 
stalled. In four man-hours, the aircraft's 
metal nose can be removed and a glass 
one installed, or vice versa. 

Autopilot Installation 

Six .50-cal. machine guns are in- 
stalled in the wings. The glass nose 
will accommodate a photographer or a 
bombardier. An E-4 autopilot will per- 
mit accurate tracking for photography. 
The photographer will be able to con- 
trol the aircraft from his nose station 
through the E-4. A gyro-stabilized 
driftmeter will also make photography 
more accurate and will aid in dead 
reckoning navigation. The driftmeter 
is part of a Norden bombsight that will 
be used for level bombing. 

Further B-26 improvements include 
cockpit heating for cold weather and 
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cooling for tropical operations, anti- 
icing for wing and tail surfaces and 
windshield, an oxygen system for high 
altitude operations, dual controls with 
provision for folding the right-hand 
control column and pedals out of the 
way and modem radios whose controls 
are in the middle of the instrument 

• C-123. A modification program for 
the C-123 type aircraft will begin soon. 
It was found in South Vietnam that 
the wheels were not large enough to op- 
erate in some mud conditions. Larger 
wheels and tires will be substituted. 
Boundary layer control for the wings 
is being investigated and under-wing 
jet engine pods are being tested in the 
YC-123H version. 

• Douglas A-1E. The CAG evaluated 
the capabilities of the Navy-Marine at- 
tack aircraft and found that its load- 
carrying ability, combined with a two- 
man cockpit, made it an ideal vehicle 
for counter-insurgency use. About 150 
aircraft from excess Navy inventories 
will be overhauled and slightly modi- 
fied. Two squadrons will join the first 
Air Commando Group this year. 
Utility A- IE 

In some versions the A-1E can carry 
about 8,000 lb. of external ordnance. 
It has four 20-mm. cannons. As a util- 
ity aircraft, modified to carry passengers 
to and from aircraft carriers, it will be 
possible to carry 2,000 lb. of cargo, 1 2 
passengers or eight fully equipped para- 
troops. On the paratrooper mission it 
could operate carrying the 20-mm. can- 
non and ammunition plus 5,000 lb. of 
external ordnance or fuel. Povverplant 
is the Wright R3350-2700H. 

The First Air Commando Group has 
its headquarters at Hurlburt Field, also 
known as Field No. 9, part of the Eglin 
complex. It is commanded by Col. 
Gerald J. Dux, who recently relieved 
Col. Chester A. Jack. Units of the 
group are the Sixth Fighter Squadron, 
the 319th Troop Carrier Squadron and 
the First Air Materiel Squadron. 

When additional personnel and 
equipment are authorized, Gen. Pritch- 
ard will form a second group. 

At present, Air Commando training 
includes tactics for day and night op- 
erations in different types of terrain, 
with emphasis on jungles and moun- 
tains. Every six weeks a class graduates 
from the Hurlburt course and the men 
are then transferred to one of the three 
detachments. Each Air Commando 
must have a working knowledge of a 
language other than English. 

The training course emphasizes air- 
craft and equipment maintenance in 
the field, training of indigenous person- 
nel, operations from strange rough land- 
ing strips, low-level navigation and op- 
erations in bad weather. In weapons 
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delivery, the types studied are napalm, 
rockets, machine gun strafing and sev- 
eral kinds of bombing. 

Methods employed by Air Com- 
mandos in countering guerrilla-type 
insurrections were demonstrated here re- 
cently to visiting Air Force chiefs-of- 
staff from more than a dozen Latin 
American countries. 

Night Missions 

The visitors, accompanied by Gen. 
Walter C. Sweeney, TAC commander, 
were loaded after dark into two C-123 
transports and flown to a dirt airstrip 
on the Eglin reservation. The flights 
were made without running lights and 
the landings were made without land- 
ing lights. 

The group, briefed in Spanish, 
Portuguese and French, watched a 1-hr. 
version of a typical three-month counter- 
insurgency operation. The demonstra- 
tion illustrated these events: 

A U-10 flies over a predetermined 
location, picked after reconnaissance, 
and drops a commando or trained na- 
tive by parachute. This man, carrying 
a radio, makes arrangements with 
friendly natives for them to accept 
help, if necessary, he is aided by leaflet 
drops and airborne loudspeaker propa- 
ganda. Leaflets dropped at night arc 
made visible by applying phosphores- 
cent paint to their edges. 

When sufficient progress has been 
made, a C-47, guided by radio and flash- 
light, flies over and drops five to 10 
parachutists carrying medicines and 
equipment to prepare for eventual 
countering of guerrilla activity. 

The final buildup of strength occurs 
when C-123 aircraft bring in whatever 
number of troops are needed for the 
operation. In the demonstration, two 
aircraft-loads of men were flown in. The 
type of parachutes used in night land- 
ings descend slowly enough for the men 
to keep their feet where they land. 

After the troops are marshaled and 
organized, weapons and supplies are 
dropped from C-123, C-47 and Curtiss 
C-46 aircraft, completing the strength 
buildup phase. 

Then action begins. A target that 
needs softening is pinpointed. U-10, 
T-28, B-26, C-47 or C-46 aircraft drop 
flares to illuminate the target. 

In the demonstration, T-28s at- 
tacked a target on the opposite side of 
the airstrip with napalm, 100-lb. bombs 
and machine guns. B-26s dropped 
bombs and fired 2.75-in. rockets. 

After the target area is softened, the 
troops attack. 

Air Commando and Special forces are 
in their theaters of action for the pri- 
mary purpose of training local forces. 
But if they must, they go along on 
missions and shoot if they have to. 
Therefore, there have been casualties. 
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New power for space will come from America’s first liquid- 
hydrogen engine, the RL-10. This upper-stage powerplant is being developed 
by Pratt & Whitney Aircraft for NASA’s Marshall Space Flight Center. The 
RL-10 is designed to stop and start in deep space, with advanced models offering 
throttle control of power. Pratt & Whitney Aircraft provides design and man- 
ufacturing leadership in power for many applications, in and out of this world. 


Pratt & 
Whitney 
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RELIABILITY... 


Why the aerospace 
industry ranks 
these switches and 
power relays no.l 


As the industry’s emphasis on component reliability 
intensifies, aerospace manufacturers continue to rely on 
Cutler-Hammer as their preferred source for switches 
and power relays. 

It’s because Cutler-Hammer recognizes that reliability 
must be designed in and built in . . . not merely tested for 
after the device is produced. That's why we maintain 
a Clean Room for contamination-free assembly of relays. 
That’s why we set our own exacting specifications 
for every device, and carry out a full program of in-process 
inspection and testing . . . Mil Specs are our minimum 
design goals! That’s why . . . whether it’s a switch, 
circuit breaker, or Class 0 or hermetically sealed power 
relay . . . you’re assured of unexcelled reliability 
with Cutler-Hammer. 

But there’s more to the story. These Cutler-Hammer 
switches and power relays are performance-proved on 
thousands of military and commercial aircraft, in space 
and ground-support applications. Dating back to 
1920 when Cutler-Hammer introduced the first line of 
switches specifically designed for airborne application, 
these devices have earned a position of leadership by 
demonstrating their reliable performance where it counts 
... on the nation's leading aircraft and space vehicles! 

Need a special switch or power relay to solve your 
problem? For really fast service, call your nearby 
Cutler-Hammer sales office. There’s one in every major 
city. And for detailed information on our complete line, 
write for a new 40-page catalog, publication LU-526. 


WHAT'S NEW? ASK. . . 

CUTLER- HAMMER 







OVERHAUL and REPAIR 


QUALITY 

• All parts to support our many product 
lines are made by Carrett-AiResearch 
under the same high quality control con- 
ditions as in the original manuracturc. 

• Highly skilled personnel are specially 
selected and trained in Garrett- 
AiResearch products. 

• Finest factory and test facilities avail- 
able at each of our manufacturing 
centers — FA A approved. 

• 90-day warranty after first use, or 180- 
day warranty after delivery. 

• Analytical engineering programs gener- 
ate product improvements to extend time 
between overhaul and reduce operating 

• Experience— a quarter century in estab- 
lished product lines. 


COST 

• Lower cost because of established fac- 
tory controls, high volume, and inti- 
mate technical knowledge of our own 

• Established price lists that enable you to 
estimate future costs accurately. 

SERVICE 

• Ten-day turn-around on all equipment. 

• Unit exchange programs for gas tur- 
bines and other Garrett-AiRcsearch 
equipment on certain corporate aircraft. 

• 100 field service engineers on immediate 
call throughout the world. 

• Racked up by total support program 
(spares inventory, technical publica- 
tions, training programs, etc.). 

Please direct your inquiries to Support 

Services at any of the divisions listed 

below. 


H AIRESEARCH MANUFACTURING DIVISION • Los Angeles 9, California 

AIRESEARCH MANUFACTURING DIVISION OF ARIZONA • Phoenix 34, Arizona 
GARRETT MANUFACTURING LIMITED • Toronto, Ontario, Canada 



Carrier Air Conditioning Co. has a 
SI 5.4-million Air Force contract for 
environmental control systems in Min- 
uteman missile silos and control centers. 
Systems will be installed at Minuteman 
sites at Minot AFB.. N. D. and White- 
man AFB., Mo. 

Whirlpool Corp. has a NASA con- 
tract for development of a personal 
hygiene system for Project Gemini. Sys- 
tem will provide for skin cleaning, oral 
hygiene and shaving for 14-dav orbital 
missions. Work will be done at the 
company’s research laboratories in St. 
Joseph, Mich. 

Emerson Electric Mfg. Co. of St. 
Louis, Mo., has formed a Flight Sys- 
tems Dept, for development and pro- 
duction of missile and rocket subsys- 
tems, aircraft armament systems and 


aerospace vehicular structures. Depart- 
ment will operate within the firm's 
Electronics and Space Div. 

Babcock Electronics Corp., Costa 
Mesa, Calif., has a S2. 1-million contract 
from the Bureau of Naval Weapons for 
command and control equipment for 
remote control of helicopters and mis- 
sile target aircraft. 

Goodyear Aircraft Coq>. will change 
its name to Goodyear Aerospace Corp. 
effective July 1. Firm had had its pres- 
ent name since 1939 when it changed 
its name from Goodyear-Zeppelin Corp. 

Bendix Corp. has a $2 3-million Navy 
contract for continued production of 
the Talos missile. 

Martin Co.’s Orlando Div., has 


SPHERCO 

SEALMASTER BEARING DIV. 

STEPHENS-ADAMSON MFG. CO. 

8 Ridgeway Avenue 
AURORA, ILLINOIS 


Spherco* 


PRODUCTION BRIEFING 


Vertol Shows Aerial Loading, Unloading 
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PUMP 

PRIMERS 

ARTHUR A. NICHOLS 


How One Pump Can 
Serve Several Systems 


ly 

per 


Engine designers have been strong- 
attracted by Gerotor pumps which 
rmit the incorporation of an extra 
imping element in a separate cham- 
r of the lubricating pump to pro- 
le fluid pressure for a control func- 






► The Gerotor pump is a positive dis- 
placement type, delivering a prede- 
termined amount of fluid in direct 
proportion to speed. It is simple and 
compact in basic design. It is light- 
weight, valveless, provides exceptional 
performance at high altitudes and has 

addition, it is balanced and extremely 
quiet in operation. 

^ Technical data is available and your 
inquiry is invited. Write: 

W. H. NICHOLS CO. 

Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 


48 WOERD AVE., WALTHAM 54, MASS. 



727 Readied for Flight-load Tests 

Third production Boeing 727 is housed in a structural steel support framework in prepara- 
tion for a flight-load survey to begin this month. Preparations include calibration of over 
800 strain gauges installed throughout the aircraft. Data will be used to confirm estimated 
design loads and structural strength. 


broken ground on a new 127,800 sq. ft.. 
S2. 5-million research center at Orlando, 
Fla. 


surface missile. Work will be done at 
Lear Sicglcr’s Power Equipment Div. in 
Cleveland, Ohio. 


Federal Electric Corp., an associate of 
International Telephone and Telegraph 
Corp.. has been awarded an S18.S-mil- 
lion Air Force contract for the operation 
and maintenance of the Distant Early 
Warning (DEW) System during Fiscal 
1964. 

Avco Corp.’s Aerospace and Elec- 
tronics Divs. have opened a joint engi- 
neering and development center in 
Huntsville, Ala. 

Western Electric Co. has been 
awarded an SIS.S-million Army contract 
funding continued development of an 
advanced radar designed for the Nike X 
anti-missile system. 

National Aeronautics and Space Ad- 
ministration has awarded International 
Business Machines Corp. a 14-month 
contract to experiment with an in- 
formation handling system to alert its 
aerospace scientists and engineers to 
technical information matching their in- 
terests. Engineers and scientists would 
indicate an area of interest and a com- 
puterized system would indicate reading 
material pertinent to their query. 

Lear Siegler, Inc., has a Sl-million 
Army follow-on contract for guidance 
fin servos for the Sergeant surface-to- 


Radio Corp. of America’s Astro-Elec- 
tronics Div. has won a 5117,000 con- 
tract to study camera resolution re- 
quirements for the synchronous mete- 
orological satellite, and Hughes Aircraft 
Co. received a 560,000 award to study 
ways to modify the Syncom communica- 
tions satellite to carry weather cameras. 

Sperry Phoenix Co. is investing about 
SI million in a 50% plant expansion 
for about 500 additional personnel 
needed to manage new engineering and 
production programs. Projects range 
from tcnninal control and guidance in- 
struments for the Air Force X-20 
(Dyna-Soar) space glider to autopilots 
and guidance instruments for modem 


NASA deep space tracking station at 
Tidbinbilla, Australia, near Canberra, 
will be operated by a consortium of the 
Australian subsidiaries of the Hawker 
Siddclcv Group, Elliott-Automation and 
Associated Electrical Industries. 

Lycoming Div. of Avco Corp. placed 
purchase orders totaling 562,520,000 
during the 1962 calendar year, the 
company has reported. A total of 
2,431 suppliers made sales to Lycoming. 
Majority of the business went to the 
New England area. 
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We’ve got 4,500 pounds by the tail 


Picking up a load and swallowing it whole 

unique feat for a helicopter. 

This new technique of aerial rear-ramp 
loading will add important new capabilities 
to the already impressive versatility of the 
Boeing Vertol 107. The ability to lift a 4,500 
pound truck in this manner is one of the 
many advantages of the tandem rotor 
configuration. 

Helicopters have an impressive new range 


of operating flexibility when they're freed 
from landing-site loading. They can pick up 
heavy objects such as radar equipment, 
and pallets for personnel and supplies in 
any kind of terrain— jungle, marshy or 
mountainous. They can retrieve certain 
space hardware from the water. They can 
change pick-up or drop areas on call. And 

the normal payload inside the cabin where 
it belongs. -and proceed at rated airspeed. 


The Boeing Vertol 107 is another example 
of creative engineering, forward thinking 
weapons system program management and 
the vast resources of the Boeing Company. 




h 



How much will one 
USAF StarLifter lift? 


154 troops or 127 paratroopers. 

This is a typical example of how the new C-141 
StarLifter will give MATS the airlift power to 
increase the Army’s air mobility. 

The StarLifter will also carry many combin- 
ations of men and machines, including outsize 
vehicles that could never be airlifted by jet before. 

The C-141’s truck-bed height or drive-on ramp 
rear-loading design permits immediate access to 


the 7,000 cubic foot clear cube cargo area. For 
palletized cargo, the C-141 will use the new 463L 
mechanized loading system. In a matter of min- 
utes, the big turbofan airlifter can be loaded and 
be on its way to a destination anywhere on earth. 

Progress report: The first C-141 StarLifter will 
fly this December. 

Lockheed C-141 StarLifter 

LOCKHEED-GEORG1A COMPANY 
Marietta, Georgia — a division of Lockheed Aircraft Corporation 




CHOSEN 
FOR GEMINI 

ing dependability in ACTION is expected when 
HATOON SWtlptl monitors vital space functions on NASA's 
Gemini Spacecraft. 2-man rendezvous flights. 


Responding to new specifications, delivering rugged- 


ness undenmique environmental extremes have proved 
jjjWJBjJPjj engineering and manufacturing skills 


[gJfflWJMjJjJ experience on Mercury Systems, Polaris 
Systems, the F-104 and others ... assures switching 
precision when you need dependability in ACTION! 




ROLLS-ROYCE SPEY-25 bypass engine, to be used on the IE and IF versions of the 
de Havilland Trident transport, has takeoff thrust rating of 11,400 lb. 


Spey-25 Bypass Turbojet Engine 
Has Additional Compressor Stage 


London— Rolls-Royce Spev-25, now 
being developed with government sup- 
port, has been revealed as basically the 
same as the Spev-2 except for one addi- 
tional stage at the rear of the existing 
four-stage low pressure compressor plus 
turbine modifications for improved effi- 
ciency. Thrust is increased 10% for a 
takeoff rating of 11,400 lb. 

Spev-25 is a bypass turbojet with a 
maximum basic dry weight of 2,512 lb. 
and an intake face diameter of 32.45 in. 
High pressure compressor is a 12-stage 
axial flow unit. Cruise fuel consumption 
at 20,000 ft. and 505 mph. true air 
Speed is 0.79 lb./hr./lb. thrust. 

The Spev-25 utilizes considerable 
Conway experience, such as the turbo- 
annular combustion system with single 
fuel nozzles. Fuel manifold is mounted 
outside the bypass duct, as on the Con- 

To avoid servo amplification of small 
signal forces, the Spey fuel control sys- 
tem used control forces acting directly 
on large metering orifices which handle 
the entire fuel flow. Fuel heating sys- 
tem protects against filter icing. 

The thrust reverscr is designed and 
stressed for inflight use and has been 
tested in these regimes on the de Havil- 
land Trident. Outlet ducts of the re- 
verser are fitted with cascade vanes 
which prevent hot gas reingestion or in- 
gestion of stones thrown up from the 

The company said first stage high 
pressure turbine blades are of the same 
material as the latest Conway blades, 
but have higher cooling standards and 
substantially lower stress. Conway 
blades have run 0.9 million engine 
hours without a primary failure. 

Rolls has conducted tests with air- 
craft intakes fitted, simulating 90 deg. 
crosswind conditions, and engineers said 
the Spey has operated satisfactorily. The 
company is also using a simulated air- 
craft fuselage to obtain suitable effects 
of air flow pattern in the intake. 


Other features detailed by Rolls: 

• Modest loading of low and high spool 
compressor blading to ensure engine 
working conditions well away from a 
compressor Stall. 

• Inlet guide vanes are non-radial to re- 
duce stress attributable to differential 
expansion. 

• Compressor blade tip speeds are mod- 
erate to reduce intake noise and to per- 
mit high air flow with a minimum fron- 
tal area, without inducing high helical 
Mach numbers on the front compressor 

• Large axial clearances between rotors 
and stators to minimize damage due to 
blade deflection during entry of birds or 
other foreign objects. 

• Low pressure compressor air is fed to 
all main shaft bearings to ensure cool 
bearings, low oil temperature and oil 
consumption and freedom from coking. 
Oil is not changed during the life of the 
engine. 

Although design advances produce 
the 10% increase. Rolls is holding ini- 
tial thrust rating to 6% above the 
Spev-2 to achieve more rapid buildup of 
overhaul life. 

Predicted time-between-overhaul is 
2,600 hr. by mid-1966. 

GAO Says Air Force 
Overstated Plug Needs 

__ Washington-Air Force overstated its 
Fiscal 1963 requirement for platinum 
electrode spark plugs by about S4.6 
million because it foiled to use spark 
plugs already on hand, according to a 
recent General Accounting Office re- 
port to Congress. 

USAF has already bought S3.6 mil- 
lion against this requirement. GAO said 
procurement of the remaining SI mil- 
lion worth has been indefinitely post- 

"Our review disclosed that using 
activities were not obtaining the mini- 
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mum desired service life from platinum 
electrode spark plugs and that relatively 
unused spark plugs were being returned 
to the San Antonio Air Materiel Area 
for reclamation or scrap disposal,” GAO 

GAO also claimed that USAF was 
using platinum electrode spark plugs 
costing up to $4 each for testing when 
massive electrode spark plugs costing 
only about 51.25 each would have 
served the purpose. 

Three other GAO reports to Con- 
gress charged over-pricing by defense 
contractors. 

These were: 

• Westingliouse Electric Corp. Air 
Force paid S404.500 in “unwarranted 
profits” on a prime contract with Boeing 
Co. for Bomarc missiles because it in- 
cluded inflated costs on a subcontract 
with Westingliouse, according to 
GAO’s report. 

Westinghousc supplied Bomarc mis- 
sile target-seeking systems. The prime 
contract with Boeing was negotiated in 
1959. 

GAO stated: "The subcontractor 
quoted a price to the prime contractor 
based on cost estimates that were higher 
than those justified by its most recent 
cost experience; the prime contractor, 
without adequately reviewing this price, 
included it in its proposed initial esti- 
mate of the prime contract cost; and 
the Air Force not only accepted the 
prime contractor's proposed price for 
the subcontracted items without ade- 
quate review, but also allowed target 
and incentive profits to be based on this 

• Hazcltine Corp. Hazeltine Corp. re- 
ceived an "unwarranted benefit” of 
5428,800 by over-pricing subcontracts 
with Grumman Aircraft Engineering 
Corp. for spare parts and modification 
kits for aircraft radar svstems, according 
to GAO. 

Grumman awarded three purchase 
orders for the parts, totalling over S3 
million, on a non-competitive basis in 
1958 and 1959. 

The Grumman prime contract was 
with Navy Dept. 

GAO commented that "we found no 
evidence to indicate that the Navy 
questioned the prices agreed upon by 
Grumman and Hazcltine." 

• Burroughs Corp. GAO said Bur- 
roughs Corp. over-charged the Army 
5556,000 on three contracts for spare 
electronic parts. 

The contracts were awarded in 1959 
and 1960. 

GAO said: "Burroughs proposed 
prices that were higher than those 
justified by its most recently experi- 
enced cost data, and the U. S. Army 
Procurement Office, Ft. George G. 
Meade, Md.. accepted Burroughs' pro- 
posed labor cost estimates without ade- 



CAPABILITY-RELIABILITY. . . an Aerotec Tradition 

Whether the application is for aircraft, missiles, ground support or land and 
sea ordnance, Aerotec supplies the most important ingredients . . . capability 
and reliability. Inherent with Aerotec is the ability to conceive, design and 
develop a component to difficult requirements, and complementing this 
are manufacturing techniques assuring production of equipment that will 
operate reliably under severe service conditions. 

New concepts of flow indicators, pressure switches, valves, level indicators 
and disconnects are constantly being produced at Aerotec. A call to 203 
JE 1-8400 will bring a prompt response. Or write: Aircraft Equipment 
Division, Aerotec Industries, Inc., Dept. A W , Greenwich, Connecticut, 
for help with your system or component problem. 

Illustrated and listed below are a few of the Aerotec 
designs developed to specific customer requirements. 



Othir DIMo-n AEROTHERM DIVISION Aircraft lounges, Passenger and Crew Sealing 


INDUSTRIAL DIVISION Dost Collecting Syslems, Gas Scrubbers. Fans, Stack! 
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New Raytheon System Uniquely Combines Air-to-Ground, 
Air-to-Air Radar Functions 


Raytheon’s offensive system for advanced tactical 
aircraft is the first to provide a unique combination 
of precise terrain avoidance and ground mapping 
■with air intercept radar functions. The system in- 
cludes a proven air-to-air missile with all-weather, 
all-altitude and all-aspect capability. 

The ability to conceive and design the system is an 
outgrowth of Raytheon’s progressive and continuing 
effort in airborne radar and missile technology. 


Related experience includes design and production 
of the bomb/nav search and terrain avoidance radar 
for the B-52, the bomb/nav radar for the B-58, 
management of SPARROW III and HAWK weapon 
systems, plus detailed study and analysis of mission 
requirements for advanced attack aircraft. 

For additional information, contact Missile Sys- 
tems Division, Raytheon Company, Bedford, Mass. 

^raytheqnJ 


AVIONICS 



Spacecraft Radiation May Boost Tube Use 


By Philip J. Klass 

Dayton— Intense radiation environ- 
ment aboard a nuclear-powered space- 
craft. coupled with the radiation vul- 
nerability of semiconductor devices, 
may boost the use of vacuum tubes in 
such vehicles. 

Data showing the crossover point in 
weight saving between semiconductors 
and tubes was reported by James J. 
Edmond, Bcndix Research Laborato- 
ries, during the recent National Aero- 
space Electronics Conference here. 

Bendix study considered the weight 
of the avionics payload aboard a nu- 
clear-powered spacecraft, the weight of 
shielding required to protect it and the 
fraction of the weight of the nuclear- 
produccd power required to operate the 

* On this basis, Bcndix found that in 
a spacecraft powered by a 3-k've. (kilo- 
watts electrical) SNAP-2 reactor, the 
use of semiconductor devices offers a 
net weight saving only if the number 
of active elements (tubes/transistors) 
exceeds about -4,000. For a smaller 
number of active elements, use of vac- 
uum tubes will save weight, the Bcndix 
study indicates, and the tubes gain as 
the nuclear power level increases. 

For example, a spacecraft using a 
SNAP-8 generating 50 kwc. will save 
weight by using tubes if the number 
of active elements is less than approxi- 
mately 10,000, according to curves pre- 
sented by Edmond. 

Spacecraft equipped with a SNAP-50 
operating at a 300-kwe. level would re- 


alize a weight saving through the use 
of tubes if the number of active ele- 
ments were less than about 20,000. 
The crossover point between tubes and 
transistors is difficult to define pre- 
cisely. This is due to limited data avail- 
able on radiation damage susceptibility 
and the fact that vulnerability varies 
with the type of tube or semiconductor. 

Heater-less thermionic vacuum tubes 
in a ceramic enclosure, called TIMMS, 
made by General Electric, pose the 
greatest threat to semiconductors in a 



radiation environment, the Bendix anal- 
ysis indicates. The TIMMS offer a 
significant over-all weight advantage be- 
yond payload complexities of 100,000 
active elements. 

The analysis was based on locating 
the entire avionics payload at one end 
of the spacecraft with the nuclear re- 
actor at the opposite end, using physi- 
cal separation to achieve some radiation 
protection. Additionally, the Bendix 
analysis assumed the use of a truncated 
cone shield of lithium hydride and 
tungsten to reduce neutron and gamma 
radiation (see drawing above). 

For a 5-kwe. SNAP-2-equipped space- 
craft. a 15-ft. separation distance was 
assumed, while a separation of 33 ft. 
was used in calculations for a 30-60 kw. 
SNAP-8 and a distance of 50 ft. for the 
300-kw. SNAP-50. 

An urgent need exists for definitive 
radiation reliability data through test- 
ing and analysis, Edmond said, to dc- 
tennine more precise damage levels 
and time-to-failure for a wide variety 
of components. 

For example, the weight of shield- 
ing required for a SNAP-S-cquippcd 
spacecraft ranges from 200 lb. to 1,200 
lb., depending upon which data are 
used for transistor susceptibility to radi- 
ation damage. If the optimistic figure 
is adequate, the spacecraft could carry’ 
an additional 1,000 lb. of payload. 

In other reports presented at the 
National Aerospace Electronics Confer- 
ence, the following advances in avionics 
were reported: 

• Injection laser, in which manganese 
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Best short story of the year 

...written by a Douglas DC-8 




To how big an airport do you have to reroute a jetliner, 
if its scheduled landing field is locked in by fog? 

If it’s a DC-8 or DC-8F, not very big. The DC-8 has been 
approved by the F.A.A. for the shortest landing field length 
of any long range jetliner. It needs airports with runways 
no longer than those which can handle a DC-6... and that 
often means as small as 5,000 feet. 

Credit some of this capability to a new landing gear 
modulated anti-skid system which continually monitors all 
brake pressures to maintain optimum traction. Also to the 
important fact that the DC-8’s control at low speeds is 
superior to that of any other jetliner, 



But even before the new landing gear system was per- 
fected, DC-8s had landed on runways shorter than 5,000 
feet. This capability is characteristic of the extra margin 
built into so many of the DC-8 and DC-8F systems. 

And as for fog, latest Douglas transport designs already 
are capable of operating at weather minimums of 200 feet 
and Vi mile visibility. Developments will soon lower these 
minimums to 100 feet and J4 mile, and may eventually 
achieve fully automatic landings when ceilings are zero. 


DOUGLAS BUILDS GREAT TRANSPORTS 


DOUGLAS 


'aircraft div/sion 



TEST STAND 
INSTRUMENTATION 


What's happening? 


...to the temperature, to the hy- 
drogen flow, to the neutron flux, at 
the nozzle and where else? Only 
the instrumentation knows for 
sure as a booster goes through its 
static tests . . . and what’s the 
degree of confidence? 

To get answers instead of fur- 
ther questions, many Prime Con- 
tractors find the optimum solution 
in sub-contracting the total test 
stand instrumentation to a single 
company. When that company is 
EG&G, the confidence curve soars. 

As instrumentation contractor 
for the Kiwi and NERVA engine 
test stands, EG&G has demon- 
strated a competence that ranges 
from a high degree of innovative 
engineering in problem solving, to 
the technical and administrative 
capacity in depth to develop and 
manage complex systems of great 
magnitude. 

Among the many specific ex- 
amples that demonstrate this 
range of ability, are: 

... a unique, Log-N Amplifier 
which compresses the 11-decade 
dynamic range of reactor-monitor- 
ing ion chambers to usable voltage 
levels, and 

... a 2000 channel data acquisition 
and recording complex with com- 
plete TV-photographic coverage, 
site communications and environ- 
mental safety back-up. 

This broad and intensive expe- 
rience pays off by saving endless 


frustration and duplication of 
effort for the Prime Contractors. 
EG&G’s trained field manage- 
ment and engineering specialists 
apply and refine the most ad- 
vanced existing systems and com- 
ponents to the immediate prob- 



lems. The Prime deals with a 
single manager, who is fully ac- 
countable for the total instrumen- 
tation task and has at his com- 
mand an able staff of other scien- 
tists and engineers with solidly 
relevant experience. The result is 
on-time accomplishment. 

If you would like (o know more 
about this expanding capability and 
EG&G's other capabilities, write us. 
If you would prefer to have us know 
more about your capability as an 
individual, send your resume to: 
Elton Harris, Dept. AW63, 160 
Brookline Avenue, Boston IS, 
Massachusetts. EG&G is an equal 
opportunity employer with un- 
equalled opportunities in our fields. 


EDGERTON, GERMESHAUSEN & GRIER, INC. 

160 BROOKLINE AVENUE, BOSTON. MASSACHUSETTS > 3 llv 


is diffused into a gallium-arsenide junc- 
tion instead of the more commonly 
used zinc, shifting the laser output 
farther into the infrared region to about 
9,000 Angstroms, was reported by Dr. 
II. T. Mindcn of the Sperry Rand 
Research Center. Mindcn also reported 
that his company is working on wide- 
band photo-converters having band- 
widths of about 10 kmc. 

• Mode-tuning of injection laser by 
varying the ambient pressure surround- 
ing the crystal diode was reported by 
Dr. J. D. Axe of International Business 
Machines Corp. The mode-tuning 
effect, which also occurs when diode 
temperature is varied, results in shorter 
wavelength emission as the pressure is 

• Greatly improved thermoelectric cool- 
ing bv operating P-N junctions in a 
magnetic field was predicted by John 
R. Sizelove of Aeronautical Systems 
Div.’s Electronic Technology Labora- 
tory. In predicting increased use of 
thermoelectric cooling to achieve cryo- 
genic temperatures, Sizelove cited a 
closed-cycle thermoelectric refrigerator 
built by Phillips Laboratory which 
cooled from room temperature of 300K 
down to 30K, using 1 w. of electric 
power to pump out 1.7 milliwatts from 
a cooled chamber. 

• Effort to stabilize laser frequency 
against its fluorescent line shape, cur- 
rently under way at Technical Research 
Group, Inc., is expected to yield a long- 
term stability of better than 1 kc., cor- 
responding to three parts in 10". James 
LaTourrette of TRG reported. 

• Strapped-down inertial system flight 
tests in a DC-3 have shown that a no- 
gimbal system has perfonnance com- 
parable to conventional inertial systems 
using stabilized platforms, according to 
Joseph Leviiic, Ford Instrument Co. 
Levine said that there was no degrada- 
tion in perfonnance due to high angular 
rates of the aircraft and its vibration or 
to the high-speed incremental attitude 
computation required for such a system 
beyond what would be experienced in a 
conventional system using equivalent 



UNCONVENTIONAL cc I stel- 

lite system under study by Raytheon would 

with UI IF used to relay the signaHo ground 
terminals at either end. Communication 



NOW. . . DATA AT MACH 14 TO MACH 21 

Space and re-entry vehicle designers can now obtain data in the Mach 14-21 
range at the extensive hypervelocity facilities of the Chance Vought Wind 
Tunnel Laboratories. Supporting equipment and instrumentation is avail- 
able for experiments on basic aerodynamic components, heat transfer, 
pressure distribution, dynamic stability and jet exhaust effects. Specialized 
sensing instrumentation designed and fabricated by Chance Vought give 
a high degree of reliability. The performance envelope for the hypervelocity 
tunnel is shown below. □ This facility is one of three Chance Vought 
wind tunnels: low speed, high speed, and hypervelocity. Fixed costs are 
available for your total project. There are no extra charges involved. Write 
today for Bulletin PDS 60-2-3 and see how you can make use of this impor- 
tant space-research tool. Wind Tunnel Laboratories, Aeronautics and 
Missiles Division, Chance Vought Corp., P. O. Box 5907, Dallas 22, Texas. 
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Inland Gearless Torquers give 2-axis 
precision to Reeves Radar Pedestals 


Precision Radar Pedestals . . . manufactured by Reeves Instrument Cor- 
poration, Subsidiary of Dynamics Corporation of America . . . play vital roles 
in major satellite and missile programs. Designed to accommodate reflec- 
tors up to 30-feet in diameter, they feature 5-second angular accuracy, 
azimuth load bearing ratings at 250,000 pounds and tracking rates from 
zero to 10 rpm in azimuth and from zero to 1/2 radian/second in elevation. 
Accurate 2-axis servo-positioning of these Reeves Pedestals is effected 
by Inland Gearless Torquers ranging in torque output from 500 to 3,000 
pound-feet. 

Fast, high-resolution response to servo-position error signals is a major 
reason why Inland Gearless Torquers win so many missile and space- 
vehicle assignments. The superior performance of these direct-drive d-c 
torque motors comes from torque-to-inertia ratios 10 times higher than 
equivalent gear-train servo motors. Moreover, their compact pancake con- 
figuration meets space and weight restrictions. 

What's your problem? If you're currently planning a servo system calling 
for output torque between 20 ounce-inches and 3000 pound-feet*, compare 
Inland Gearless Torquers with any alternative. Write for all the facts today, 
347 King Street, Northampton, Massachusetts. 

•Higher torque output levels can be provided on special order. 

^INLAND MOTOR 

SUBSIDIARY OF KOLLMORGE1V 


components. Using gyros with a 0.1- 
deg./hr. drift rate, the strapped-down 
system demonstrated an average error 
of about 4.2 ini./hr. of flight, according 
to Levine. 

• New spacecraft attitude control tech- 
nique, which uses a combination of 
gravity and earth’s magnetic field and 
eliminates the need for moving parts 
within the spacecraft, was described by 

A. G. Buckingham of Wcstinghouse 
Air Ann Div. Initial de-tumbling would 
be achieved through interaction with 
earth’s magnetic field, while a Subse- 
quent erection to local vertical and orbi- 
tal plane is achieved by gravitational 
and magnetic torques. Buckingham said 
that the torque levels are too low to 
correct for thrust-misalignment torques 
which might be generated by orbit posi- 
tion correction rockets. Spacecraft 
equipment would include a magnetome- 
ter and solar cells for attitude sensing 
and three coils for producing a mag- 
netic field to interact with earth’s field. 
Spacecraft attitude would be teleme- 
tered to the ground, where required 
control currents in each coil would be 
computed and telemetered back. Anal- 
ysis indicates the system could maintain 
spacecraft earth-orientation within 2 
deg. despite disturbing torques of 25 
dyne-ccntimcters, Buckingham said. 

• Hybrid inertial-Loran-C navigation 
system was proposed for use in trans- 
atlantic flights in a report by Samuel 

B. Clavpoole of Sperry Gyroscope Co. 
Co-author was John J. King. By using 
Loran-C fixes to correct periodically an 
airborne inertial system, navigation er- 
rors could be reduced to a fraction of 
a mile, Clavpoole said. Sperry is de- 
signing a Loran-C digital receiver and 
coordinate converter, each occupying a 
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• New type accelerometer using the 
Solion principle, has an electrochemical 
cell containing an electrolyte whose ions 
respond to a change of acceleration. 
The new device offers a low threshold 
sensitivity, wide acceleration operating 
range and infinite resolution, Mclpar's 
Joseph W. Paljug reported. The device 
has no hysteresis, is accurate to within 
0.1%, has no moving parts and weighs 
less than 1 oz., Paljug said. 

• Plasmajet engine exhaust strongly re- 
flects radar energy, providing target 
enhancement for space rendezvous mis- 
sions, Republic Aviation's Gerald Levy 
reported, l-’or a pulsed plasma pinch 
engine of the type used in Republic 
measurements, the frequency and dura- 
tion of the strong radar echo provides 
a convenient signature which enables 
another spacecraft to locate and iden- 
tify its rendezvous target more easily. 

• Unconventional communication satel- 
lite system, which would utilize a wave- 
guide effect produced by different lay- 
ers in the ionosphere to transmit 
IIF-VHF signals between relay satellites 
with UHF frequencies used to link 
spacecraft to earth tenninals, was sug- 
gested in a report by Dr. Mario D. 
Grossi of Raytheon’s Space and Infor- 
mation Systems Div. and James I. Bar- 
ker of ASD's Electromagnetic Warfare 
and Communications Laboratory' (sec 
drawing, p. 71). Transmissions be- 
tween satellites would be in the 1-50 
me. band, eliminating the need for 
directional antennas and pennitting the 
use of fewer satellites to achieve global 
coverage than with conventional ground- 
satcllite-ground system configurations. 

Computations by Raytheon, under 
ASD sponsorship, indicate that path 
losses at 50 me. using the area between 
the E-laver and F-l layer (between 1 00- 
150-km. altitude), would be only 120 I 
db. over a distance of 20,500 km., or 
roughly half way around the earth. 
Grossi and Barker suggested experi- 
mental verification of the technique 
using two special satellites equipped 
with 100-w. transmitters or using satel- 
lites planned for other experiments 
which will carry transmitters for iono- 
spheric sounding experiments. 

• Laser beam attenuation while passing 
through shock-induced plasma similar 
to that encountered in orbital or lunar 
mission re-entry measured less than 4% 
during recent tests by Douglas Aircraft. 
This confirms theoretical studies indi- 
cating that a laser can be used for space- 
craft communications during re-entry, 
Richard C. Svkcs reported. Douglas 
tests, conducted in a hypervelocity wind 
funnel, used a ruby laser pumped bv a 
helical flash tube with energies up to 
6,000 joules. The report was authored 
by Svkcs, D. A. Haylcr and C. L. 
Rudder. 
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DECONTAMINATION 
SHOWER model 856 3 

Ready for action! 1 6-FULLJ ET 
nozzles drench the body when 
large Push-Type instant-action 
ball valve is opened. Here is the 
instant first aid so vital to coun- 
tering body contamination. A 
Haws stainless steel (Model 
7900-B) eye/face-wash is 
mounted on paneled side to pro- 
vide a complete "one-stop" safe- 
ty station. Functional parts are 
rugged red brass. Write for de- 
tailed specs: Haws Drinking 
Faucet Company, 1443 Fourth 
St., Berkeley 10, California. 
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Who’s watching out for the guys on the ground? 

The men in the Mohawk ... the "elevated eyes" of the Army. The STOL Mohawk lives in the front lines 
with the troops. • Coming in under enemy radar at treetop level— as fast as needed-the all-weather, twin- 
turboprop Mohawk provides quick response to the men who are in immediate command of the in-fighting 
on the ground. In brushfire tactics you want intelligence now, not hours from now. • Trigger-fast respon- 
siveness . . . sharp-eyed observation . . . that’s the Grumman Mohawk. And that's what you call close support. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION • Bethpage, N. Y. 




HOW MUCH SHOULD A TRANSDUCER COST? 

$100? $500? $2,000? It depends. How small must it 
be? How severe is the application? What accuracies must 
it perform to? All determine the price. Servonic’s L-113 
was developed for a missile program at a company 
sponsored cost of nearly $50,000. It sells for $400 in 
quantity. Here’s why. It weighs only 1 .7 oz. and measures 
1" x 1", yet it will withstand 100 g acceleration with an 
error of less than 1%. A patented force summing 
mechanism is utilized to detect pressure change which 
istransmitted as a proportional linear movement 
through a metallic belt linkage to the wiper of a preci- 
sion potentiometer. This is accomplished by an aneroid 
capsule connected to the inlet pressure fitting. Pressure 
media are contained within the aneroid capsule, isolated 
from the electrical component to enable operation in 
deleterious atmospheres without adverse effects. 
Wipers are precious metals. Platinum alloy wire is used 
as the resistance element. Forty-seven separate opera- 
tions go into assembly of every unit— each individually 
checked for quality and reliability. 

We'll be pleased to price out a unit for your particular 
requirements. Write for further details on the L-113. 
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► Laser Crystal Grown With Flat Sur- 
faces— New technique for growing ruby 
laser crystals that results in natural flat 
end-surfaces, whose parallelism exceeds 
that obtainable by cutting and polishing, 
has been developed by scientists at Bell 
Telephone Laboratories. Interferometry 
measurements indicate that optical 
length of a crystal with reflecting faces 
5.5 mm. apart varies only 0.1 wave- 
length of red light over the entire re- 
flecting faces, BTL says. Additionally, 
radiation losses through the crystal arc 
less than 1 % per pass, most of which is 
due to imperfect end-surface mirrors, 
BTL says. New rubies are produced by 
flux-grown process in which crystal is 
grown slowly at temperature far below 
its melting point. 


► Avionics Role in Value Analvsis-In 
line with current Defense Dept, empha- 
sis on value analysis. McDonnell Air- 
craft Corp. is scrutinizing all avionics 
equipment aboard Navy's F-4B for pos- 
sible weight-cost savings. For example, 
it is evaluating the AQU-2 horizontal 
situation display, which has transistor 
amplifiers built into indicator case as a 
replacement for the A24J-1 indicator, 
which requires separate amplifier unit 
with interconnecting cable. The newer 
AQU-2 not only weighs 40% less and 
costs about SI, 000 less per instrument, 
but also eliminates interconnecting 
cable which is potential source of un- 
reliability. 

► NASA Laser Tracking Test Facility — 
Goddard Space Flight Center is build- 
ing a nearby facility which will be used 
to evaluate optical-laser techniques for 
tracking satellites. Facility will include 
large, extremely precise and rigid mount 
for such equipment, with freedom of 
movement in azimuth and elevation, 
which is expected to weigh about 25 
tons, according to Dr. Henry Plotkin, 
head of GSFC’s optical systems branch. 

► Wiring Diagram Preparation Mecha- 
nized— System for mechanized prepara- 
tion of electronic wiring diagrams, which 
eliminates tedious drafting process, has 
been developed by Westinghouse Elec- 
tric. Company has prepared how-to-do- 
it manuals which it is making available 
to Defense Dept, for distribution to 
other defense contractors. System uses 
photographic typesetting machines, 
built by Harris-Intertype Corp. which 
permit lines, symbols and words to be 
placed on photographic film using ma- 
chine keyboards. Technique saves 75% 
of time required by handdrafting, West- 
inghousc says. Machine operator works 
from sketch by design engineer. 
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► Higher-Speed Microcircuits Soon- 
Watch for Sylvania to announce soon 
the availability’ of semiconductor micro- 
circuit computer functions capable of 
operating at 35 me. speeds, nearly twice 
the speed of devices now available. 

► New Laser Modulator Material— New 
material for use in a Pockels effect laser 
modulator, capable of operating at mi- 
crowave frequencies, has been devel- 
oped bv Aircraft Armaments, Inc., 
Cockeysville, Md. The material, hexa- 
methylenetetramine. known as HMTA, 
has been operated at 1,000 me. with a 
gas laser. Company says its properties 
are superior to previously used KDP 
and ADP crystals and it can be grown 
in similar manner. HMTA's electro- 
optical properties are uniform from d.c. 
to microwave frequencies, company says. 

► Nickel-Cadmium Battery Life Im- 
proved-Life span of nickel-cadmium 
batteries is increased when call tempera- 


ture is maintained at about 75F, with 
shorter life at either higher or lower 
temperatures, according to results of 
life tests conducted by Cook Electric 
Co. under Air Force sponsorship. Tests 
also show that shallow discharge-charge 
cycles also enhance battery life. Results 
arc contained in report entitled "Al- 
kaline Battery Evaluation," identified 
AD-29 1-477. available for S3. 50 from 
Office of Technical Services. Commerce 
Dept., Washington 25, D.C. 

► On the Corporate Checkerboard — 
General Precision Equipment Corp. 
and Radiation, Inc., have terminated 
month-long negotiations toward CPE’s 
possible acquisition of the major telem- 
etry producer. Observers speculate that 
GPE still is anxious to acquire a com- 
pany with telemetry-data communica- 
tions capability. . . . United Aircraft 
Corp.'s Norden Div. will make and sell 
Loran-C navigation gear developed for 
air and sea use by Dccca Navigator Co., 
London, under license agreement. 
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Laser Transmits Voice 
In Showing by IBM 

New York— First voice transmission 
over a light beam with a gallium-ar- 
senide injection laser using a new pulse- 
frequency modulation technique has 
been demonstrated by International 
Business Machines Corp. 

"Hie frequency at which pulses are 
emitted from the laser are modulated 
so that they can represent voice or 
other information. 

Basic to the voice transmission is a 
special modulation circuit consisting of 


a delay line with a controllable charge 
time. When the delay line potential 
reaches a predetermined value, a four- 
layer diode at the end of the line breaks 
down, discharging a 0.2-microsec., 5- 
amp. pulse through the laser. 

Charge time of the delay line, and 
consequently of the laser pulse fre- 
quency, is determined by the amplitude 
of the information signal. Pulse repeti- 
tion rates from 300 cycles/sec. to 3 kc. 
per voice channel were demonstrated. 
Pen voice channels are possible on ex- 
isting equipment. 

Pulse repetition frequencies up to 
1 00 kc., which would increase the num- 
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ber of available voice channels arc, ex- 
pected in the future. Frequencies of 30 
kc. can now be obtained with minor 
modification of the modulation cir- 
cuitry, IBM officials said. 

Pulsc-frcqucncv modulation tech- 
nique is a low-power, high-efficiency 
method of communications compared 
with existing laser systems because the 
former uses only 10 w. peak input power 
to 0.1 w. peak output power. Average 
power is 1/100 of each figure. 

Tire pulse-modulation technique us- 
ing a laser combines the noise suppres- 
sion qualities of frequency modulation 
with confinement of the transmission 
information to a very small area in 
spaa - . This area is distinct from the 
diffuse character of easily detectable 
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• Etched multi-layer circuit boards are 
now available with up to 30 layers in a 
A-in. thick board. Layer-to-layer inter- 
connections are provided by plate- 
through holes, either conventional or 
landless, pennitting internal crossover 
conductors to be metallurgical!)' bonded 
to each other. Dielectric breakdown 
voltage between layers is more than 

sulation resistance between layers is 
quoted at 1,000 megohms. Manufac- 
turer: Globe Electrical Manufacturing 
Co.. 1729-45 W. 134th St., Gardena, 
Calif. 



• Miniature rotary switch, Model MRA- 
1-10, can be adjusted for 2 to 10 po- 
sitions. Switch measures J-in.-dia., 
comes with phenol knob, and has non- 
shorting contacts with 36-deg. spacing. 
Manufacturer: ALCO Electronic Prod- 
ucts. Inc., 3 Wolcott Ave., Lawrence, 


AVIATION WEEK & SPACE TECHNOLOGY, Ju 


3, 1963 


MANAGEMENT 


Blackburn Memo Criticizes TFX Decision 
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On Sept. 1, 1961 the Secretary of 
Defense made the decision to proceed 
with TFX weapon system as a joint Air 
Force/Navy development program with 
the Air Force acting as the executive 
agent. This decision was made after 
more than a year of study and analysis 
of the pros and cons of such a program. 
Neither service wished for the program 
to proceed as a joint development be- 
cause it would deny them the privilege 
of autonomously developing their own 
weapon systems. Moreover, there was 
a feeling that it would be unwise to 
have the entire high performance spec- 
trum for the next generation of tactical 
aircraft covered by a single develop- 
ment effort. Finally, there is a strong 
feeling held by many of the “old pros" 
in the weapon system development 
business that competition between the 
Air Force and Navy tends to generate 
better, more effective weapons. 
Technical Arguments 

Throughout the exercise these points 
were never formally voiced by the serv- 
ices, but rather they chose to argue 
against the bi-service development pro- 
gram on the grounds of technical in- 
fcasibilitv. This was at a time when the 
Air Force was making a decision to buy 
into the Navy F4I4 program and in- 
deed to supplant much of the F-105 
scheduled production with the Navy- 
developed F4H. Tlius, this outstand- 
ing Navv-developed aircraft will be the 
backbone of both Air Force and Nan- 
tactical air power until introduction of 
the TFX. The question of technical 


infeasibility is indeed difficult to sub- 
stantiate under these circumstances, par- 
ticularly when one contemplates the 
very much greater flexibility of opera- 
tions offered by the incorporation of 
such TFX innovations as the variable 
sweep wing and the afterburning turbo- 
fan engine. 

In his Sept. 1. 1961. memo to the 
services, the secretary provided certain 
guidelines under which the develop- 
ment was to be undertaken. The Air 
Force SOR 1S3 was to be the basis for 
the work statement that would go to 
industry. On top of this SOR there 
were added restraints to weight, length, 
mold line for accommodating an ade- 
quate radar dish, bomb/missile bay ca- 
pacity, conventional weapons carriage 
capability, and Navy mission capability - . 
These restraints were negotiated with 
and approved by General LeMay and 
Admiral Russell prior to the final sign- 
ing of the Sept. 1 memo. 

On Oct. 1, 1961, a request for pro- 
posal was submitted by the Air Force 
to industry, which RFP incorporated 
the above-noted guidelines. This work 
statement was reviewed by ODDR&E 
(Office of Defense Director of Re- 
search and Engineering), and certain 
modifications thereto were made early 
in the period for proposal submissions. 
These changes related primarily to car- 
rier compatibility features. Prior to the 
presentation by the Air Force of their 
evaluation of the proposals, it was rec- 
ommended to Dr. (Harold) Brown that 
because of the potential magnitude of 
the TFX program and because of the 


inherent lack of competition, it would 
be a good idea to select the two top 
proposals and proceed through a further 
design refinement period wherein both 
of these contractors would be funded 
for their efforts. One precedent for 
this was the WS 110 (B-70) competi- 
tion wherein Boeing and North Amer- 
ican w'ere carried on a funded basis for 
more than a year, during which very 
large and significant improvements in 
the design proposals were effected. This 
recommendation to proceed with two 
contractors was in fact implemented, 
and on Feb. 1, 1962, it was announced 
that Boeing and General Dynamics 
would be awarded a SI -million contract 
each and given 90 days in which to 
refine their respective designs . . . 
Later Proposals 

The second proposals were submitted 
May 1, 1962, and the evaluation thereof 
was completed June 1, 1962. Subse- 
quent to evaluation of these two de- 
signs, although the Air Force was satis- 
fied, the Navy felt that its requirements 
could be met by neither proposal. A 
memo was prepared for (Navy) Secre- 
tary (Fred) Korth's signature stating 
that the Navy could not use the air- 
craft and recommending that the Air 
Force be allowed to proceed independ- 
ently with its development for their 
unique use. When it was learned that 
such a memo was in preparation, it was 
pointed out to Adm. Pirie (Vice Adm. 
Robert B. Pirie, then deputy chief of 
naval operations for air) that such a 
position could only result in delays to 


L-T-V Studies Tactical V/STOL Designs 

Dallas-Tactical V/STOL aircraft configurations, utilizing a high-bypass ratio 
company is funding. 

Hie project, termed Adam 2 (air deflection and modulation), is a follow-on to an 
earlier company-funded study called Adam. 

One configuration considered in the company-funded Adam 2 program calls for a 
two-man, tandem-scat strike aircraft, with the propulsion fans placed side-by-sidc in 
propulsion pods on cither side of the fuselage. The pods would also be designed to 

Twin booms on the wingtips each would mount a single outboard-projecting tail 
surface. Flaps on flic trailing edges of the wings w'ould also be used differentially 
to provide roll control. Flaps normally would be used as the major means of airflow 
deflection for V/STOL operation. 

Powerplant configuration would interconnect, or gas-couple, the power turbines to 
the basic generators through hot-gas ducting, with one engine driving the two out- 
board fans and Hie other the two inboard fans. This arrangement would permit 
shutting down either engine in flight to provide extended range, or avoid inadvertent 
roll due to engine failure. 

In the latter situation, the remaining powcrplants would continue to provide 
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the program since the Secretary had al- 
ready decided to proceed with the joint 
development. Adm. Pirie then took it 
upon himself to get together with the 
Air Force and convince them that 
greater attention should be paid to the 
unique problems of Navy fleet air de- 

As a result, instead of the memo 
being signed by Mr. Korth, (Air Force) 
Secretary Eugene M. Zuckert requested 
additional time in which to attempt 
a satisfactory solution to the Navy's 
problems. 

It was decided to give the con- 
tractors an additional three weeks to 


remedy the deficiencies in the Navy 
version of their design proposals. 

At this point discussion of the origi- 
nal work statement and the Navy de- 
ficiencies is appropriate. Originally, the 
Navy argued very strenuously for restric- 
tions on size and weight because of the 
unique requirements of carrier opera- 
tions. The original guidelines were 
based on these very real problems. 
When the satisfactory goal of (blank) 
lbs. was established, it was done so with 
a view to using the GE engine, which 
at that time was in great favor. When 
the GE engine was found to have an 
unrealistically optimistic development 


program, it was eliminated from con- 
sideration and the Pratt & Whitney 
engine was selected for the TFX. Tim 
selection was accomplished after the 
first design competition. The selection 
of the P&W engine, which is slightly 
larger than GE engine and has a greater 
thrust rating, meant that the TFX 
would be a larger aircraft and the 
(blank) lb. weight limitation for the 
Navy mission could not be met using 
this engine. Subsequent to the second 
evaluation, in order to crystallize the 
Navy's reservation about both design 
proposals, there were added to the Navy 
performance requirement an abilitv to 
perform a (blank) maneuver at 35,000- 
ft. altitude, at combat design gross 
weight and at loiter Mach number 
without buffet onset. Buffet onset was 
further defined as a (blank) perturba- 
tion. This requirement, which is a very 
difficult one indeed to meet, had fur- 
ther impact on the weight of the air- 
craft. In effect, with this additional re- 
quirement, the Navy was saying “we arc 
less concerned about weight and size 
per se than we are with total opera- 
tional utility.” The impact of this added 
requirement was that the Navy aircraft 
would require considerably greater wing 
area than any proposal submitted to 

The response of the two competing 
contractors to the Navy deficiencies as 
identified in their second proposal and 
clarified bv their additional require- 
ments was vastly different. On June 
16. 1962, their proposals were sub- 
mitted to the SPO, WPAFB (Systems 
Project Office, Wright-Patterson AFB). 
General Dynamics presented its pro- 
posal in the morning, and it was clear 
that an atmosphere of complete panic 
and confusion prevailed, with the result 
that they presented not one but four 
solutions to the Navy problem out of 
which they selected two as being the 
most desirable. In one of these, the Air 
Force fuselage was used with a brand 
new Navy wing, and in the other the 
Air Force wing was used with a brand 
new Navy fuselage. Upon conclusion 
of this presentation, the impact on 
those who had received it was gener- 
ally that the whole concept of a bi- 
service TFX development had been 
completely lost. It was as though the 
Navy had at last found and succeeded 
in having accepted an additional re- 
quirement that would indeed make a bi- 
service development technically infeasi- 
ble. 

That afternoon the Boeing Co. pre- 
sented its answers to the Navy prob- 
lem and a more workmanlike and pro- 
fessional approach coupled with real 
imagination applied to the Navy prob- 
lem could not have been asked for. 
Not only (was) a common design pre- 
served, but it appeared even to the most 
critical of Navy technical observers that 
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for the first time one of the two com- 
petitors had come to terms with its 
problem and offered realistic solutions. 
What is even more interesting is the 
fact that not only was the Navy airplane 
superior to earlier design proposals 
given by the Boeing Co., but the Air 
Force airplane also profited from the 
proposed improvement. This gain in 
Air Force performance was reflected in 
geratcr load carrying capability, shorter 
take-off and longer ferry range. The cost 
of these improvements was in a some- 
what higher gross weight and greater 
supersonic drag. 

At this point in time there was no 
doubt in anyone’s mind as to the rela- 
tive competence of the two competing 
companies. However, there was brought 
to light at this juncture a difference in 
procurement philosophies of the Air 
Force and the Navv. Although the 
Navy was perfectly willing to admit that 
Boeing represented the most acceptable 
source for procurement of the TFX as 
now defined in the work statement, it 
took the position that the estimated ef- 
fects of the rather substantial changes 
to the Boeing wing, particularly with 
regard to the high lift devices that had 
been added, had not been adequately 
validated by analysis and test because 
of the very short period of time allowed 
the companies in correcting the Navy 
deficiencies. 

The Navy insisted that before it 
would commit itself to the develop- 
ment of the Boeing aircraft, the com- 
pany must be given time to validate its 
latest design proposal and the Navy 
must be given time to evaluate the vali- 
dating data. 

The Air Force on the other hand was 
perfectly happy to commit itself to the 
Boeing Co. as a source and refine the 
design as necessary as the development 
proceeded. 

Thus, another impasse was reached 
wherein a full and free commitment by 
both services to the favored design 
could not be established. Failing to get 
a commitment from the Navy to this 
WS development. Secretary McNamara 
made it known that he would not per- 
mit the continuation of the program 
with a single contractor and elected to 
continue the competitive nature of the 
exercise for another 90 days, giving each 
contractor an additional $2.5 million 
to further refine their design proposals 
and validate their data. The Air Force 
and Navy would have 60 days to evalu- 
ate the contractor submissions. The 
Secretary evidently was also concerned 
about the large variance between con- 
tractors' cost estimates and the much 
higher cost estimated by the Air Force. 
At the start of this next round. Secre- 
tary Zuckert instructed the SPO to 
treat each of the competitors as though 
they were a prime contractor and work 
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directly with them to assist in correc- 
tion of their deficiencies. 

As might be expected, the failure 
to reach a decision at this point had a 
severe impact on the morale of both 
the evaluation of the Source Selection 
Board and of the design teams of both 
contractors. In order to alleviate the 
morale problem, a letter to the heads 
of the competing companies was pre- 
pared for Mr. Gilpatric’s signature 
which outlined the reasons for the con- 
tinuation of the competition. In gen- 
eral, this letter stated that adequate 
technical validation of the Navy fixes 
had not been submitted, that substan- 
tiation of cost estimates was inadequate, 
and that satisfaction that either sub- 
mission represented a truly common 
design was lacking. 

Some comments relative to the dif- 
ference between contractor and Air 
Force estimates of program costs should 
be made. The contractors' cost esti- 
mates are based on accomplishing the 
specified work as set forth in their pro- 
posals. They include no money for 
changes to these specifications and 
schedules, which changes invariably 
occur in a program of this magnitude. 
The Air Force estimate of the costs arc 
historical and are based on the actual 
cost of similar programs, which without 
exception have experienced very signifi- 
cant changes in the total scope of the 
programs as they have evolved. These 
changes are costly, but in many cases 
they represent a change in scope of the 
program that in fact will yield a more 
effective weapon system as an end item. 

During the 90 days following the 
three submissions by the contractors, 
two very different types of activity were 
taking place at Fort Worth and Seattle. 
The General Dynamics engineers were 
desperately seeking to evolve a satisfac- 
tory configuration whereas the Boeing 
engineers were carrying their design 
into detailed wind funnel analysis for 
both subsonic and supersonic perform- 
ance and were identifying such detailed 
design problems as optimum location of 
all the various stores, the problem of a 
satisfactory pitot boom location, small 
improvements in wave drag and the de- 
tailed aerodynamic design problems 
associated with handling qualities, etc. 

All the imaginative aerodynamic fixes 
devised bv Boeing in its third submis- 
sion to satisfy the very difficult Navy 
maneuver requirements somehow found 
their way into the final General Dy- 
namics design to a degree of similarity 
that would hardly be coincidence. With 
the aid of these devices, the General 
Dynamics design was finally brought to- 
gether in a single aircraft for the Nary 
and Air Force, but with an empty 
weight approximately 2,000 lb. greater 
than that of the Boeing design. In 
their effort to refine their designs and 
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to meet the Navy's often-expressed con- 
cern for weight, the Boeing engineers 
departed from commonality to reduce 

items could have been restored to the 
Navy airplane to give it the same speed 
envelope and same skin gages as ap- 
plied to the Air Force aircraft at less 
than the 2.000-lb. difference between 
their two proposals. In fact, with the 
additional loiter afforded by the Boeing 
design, this aircraft, which would be 
structurally identical to its Air Force 
counterpart, would still have a 2,000-lb. 
lighter mission weight if identical mis- 

Thc final presentations were given 
to the evaluation team of the Source 
Selection Board on Sept. 11. 1962. The 
General Dynamics presentation was in- 
spired. Histrionically, it could not have 
been better-paced or more interestingly 
presented. 

The design was essentially a new one, 
the lines were smooth, and the data ap- 
peared to be well validated. 

They did not present detailed infor- 
mation as to their external stores loca- 
tion nor such fine points as handling 
qualities. 

The Boeing presentation followed 
that afternoon and was dull by com- 
parison. Tire Boeing engineers had 
gone beyond the broad considerations 
of base drag, range, and maximum 
Mach number, and had gotten into the 
fine details of working on very small 
drag items and problems of stability' 
and control. 

There is an interesting comparison 
to be made here between the AH-1 air- 
craft which was the predecessor of the 
F4H and the F4H as it finally evolved. 
The AH-1 was a very clean and slick- 
appearing aircraft, whereas the F4II 
with all its odd bumps, cranked wing 
tips, saw-tooth leading edges and 
dropped stabilizer is a very homely and 
awkward appearing airplane: however, 
the things that were done to the AIM 
(which never was built) to arrive at the 
F4H configuration arc the kinds of 
things that are necessary to evolve a use- 
ful weapon system from an acrodvnami- 
cist’s design. The General Dynamics 
engineers were still in the early phases 
of their configuration evolution with 
lines still straight and eve appealing, 
whereas the Boeing designers had be- 
gun to identify the detailed problems of 
the final configuration resolution and 
were clearly much further down the 
line in coming to terms with the total 
design problem. 

When the announcement was made 
that General Dynamics would be given 
the development program, it was clear 
to all those involved that this decision 
could be justified only on the basis of 
a broad, high-level policy of the Ad- 
ministration, and could not in any way 
be associated with the merits of the 


two proposals on either an operational, 
technical, management or cost basis. 
The operational commanders were the 
strongest in their support of the Boeing 
design; however, the depth of technical 
development of the Boeing design and 
its imaginative innovations such as 
thrust-reversers, high lift devices (later 
adapted by General Dynamics) and 
top-mounted engine inlets clearly 
pointed in favor of their proposal. From 
a cost point of view, it is a well-recog- 
nized fact that between two aircraft of 
generally the same performance require- 
ments, the lighter empty weight air- 
craft should be the cheaper. 

Probably one of the most critical fea- 
tures of the whole TFX exercise is the 
damage that may have been wrought 
on our entire design competition struc- 
ture. It is difficult to imagine that sev- 
eral hundred top technical experts from 
Wright Field and the Bureau of Weap- 
ons would again, with such seriousness 
of purpose and over such a long period 
of time, including many seven-day 
weeks, so enthusiastically seek to ac- 
complish the choice of the superior 
weapon system proposals in another 
such competition when the total effort 
expended by them, is from their point 
of view, completely negated by an ex- 
ecutive decision. . . . 

A final word on the protection of a 
common design. In 1951, the Navy 
decided it needed a Navy version of 
the F-86. This was built in prototype 
at the North American Los Angeles 
plant (Air Force) and designated the 
FJ-2. Production was shifted to the 
North American Navy plant at Colum- 
bus. Subsequently, the airplanes were 
re-engined and in their final configura- 
tion the FJ-4 with a Curtiss Wright [-65 
engine and the F-86H noth a GE J-73 
engine didn’t even have a common rear 
view mirror. The point is that if we are 
really concerned about retaining a maxi- 
mum degree of commonality, there may 
be a better case for building them all 
at the same plant than can be made 
from a comparison of design proposals. 

In summary, the Secretary of De- 
fense laid out a task in the TFX which 
was not popular in concept with either 
Air Force or Navy. Nevertheless, the 
two services turned to with an unprece- 
dented and very real spirit of coopera- 
tion, and carried the Secretary’s desires 
through an agonizing year of very pro- 
ductive appraisal and reappraisal. The 
Secretary chose to make a decision on 
the basis of information different from 
that evaluated under the established 
ground rules. That is certainly his pre- 
rogative, but there is no real, support- 
able case to be made for his choice on 
the grounds of operational, technical, 
management or cost considerations. As 
a matter of loyalty to his own organiza- 
tion, a different rationale for the TFX 
decision should be found. 


Solution 
to a 

problem: 

A simple, tiny relay 
that you know will 
operate when you need it- 
200 miles out in space; 
or after 30,000 Cs shock. 



This is typical of the problems Atlas 
solved when we perfected a complete 
line of miniature, squib-activated 
switches. Used today in a variety of 
applications in space vehicles, missiles, 
rockets and test sleds, they replace 
larger, heavier, more-complicated re- 

Basic Reliability is truly unmatched be- 
cause they operate on a simple prin- 
ciple of nature. No electronic circuits 
to fail. Send for technical literature 
giving complete data and specifications 
on the entire line of Atlas squib-acti- 
vated switches, igniters, and actuators 
. . . products of Atlas electro-chemi- 
mechanical research. 


mTLAS 

CHEMICAL INDUSTRIES, INC. 
Aerospace Components Div. 
Wilmington 99, Delaware 


AVIATION WEEK 8. SPACE TECHNOLOGY, June 3, 1963 




Higher Incentive Rewards, Penalties Due 


By Katherine Johnsen 

Washington— Defense Dept, intends 
to increase both rewards for good per- 
formance and penalties for poor per- 
formance under incentive-type contracts. 

This is one result of a comprehensive 
review of incentive negotiations by the 
staff of Thomas D. Morris, assistant 
secretary of defense for installations and 
logistics. 

Morris told the Mouse Military 
Operations Subcommittee recently that 
the review “shows that sharing arrange- 
ments are still too conservative to 
achieve the benefits of superior rewards 
for good performance and severe pen- 
alties for poor performance.” 
Performance Targets 

He said that another weakness dis- 
closed by the review is that "too little 
use is being made of performance tar- 
gets in incentive contracts due to the 
inexperience of our negotiators and to 
the need for much closer collaboration 
between technical and procurement per- 
sonnel in defining performance objcc- 

A series of joint seminars for techni- 
cal and procurement personnel is now 


being planned “to attack these oppor- 
tunities" for more effective incentive 
contracting, Morris said. He told the 
subcommittee, headed by Rep. Chet 
Holifield (D.-Calif.), that actual cases of 
good and poor incentive contracts would 
be used as the basis for the seminars. 

A “dramatic" and “very gratifying” 
shift from cost-plus-fixed-fee (CPFF) 
to fixed-price and incentive contracts 
was reported by Morris. CPFF awards 
dropped from 38% of the total dollar 
volume of Defense Dept, awards during 
the first nine months of Fiscal 1961 
to 22.7% during the same period of 
Fiscal 1963. 

The sharpest drop was in the Air 
Force. CPFF awards declined from 
50.6% of the total dollar volume of 
USAI' procurement during the first nine 
months of Fiscal 1961 to 31.2% of 
the total during the first nine months 
of Fiscal 1963. 

Morris reported these increases in 
three other types of contracting during 
the first nine months of Fiscal 1963, as 
compared with the same Fiscal 1961 

• Firm-fixed-price, an increase from 
30.-1% to 41.3% of the total dollar 
volume of procurement. 


fro^2.7% to C 10.7%. 

• Fixed-price incentive, an increase 
from 9.7% to 14.8%. 

Defense Dept, anticipates that more 
widespread application of a “program 
definition" phase to advanced tech- 
nology projects— now under way— will 
also open the doors for more widespread 
use of fixed-price and incentive type 
contracts. 

DOD Directive 

Dr. Harold Brown, director of de- 
fense research and engineering, reported 
to the Holifield subcommittee that he 
plans to issue a directive in junc detail- 
ing policies and rules for program defi- 
nition (AW May 27. p. 21). 

It will be the first fonnal and com- 
prehensive implementation of the policy 
of carefully defining major programs 
before “bending metal.” This policy 
was introduced by Defense Secretary 
Robert S. McNamara two years ago as 
the middle step in his three-step plan, 
whose goal is to preclude vast expendi- 
tures on technically unfeasible or 
duplicated projects. 

The first step in the McNamara plan 
is to acquire the "technical building 
blocks" to assure the feasibility of a 
project (AW Apr. 8, p. 33). Then, after 
the project has been carefully defined, 
the third step is to eliminate parallel 
projects. 

Program definition has already been 
applied to three major programs: Ti- 
tan 3, the mobile medium-range bal- 
listic missile program, and the Lance 
battlefield support missile program. 

From experience with these three 

random in January which encouraged 
the services to apply program definition, 
as a forerunner to the directive to be 
issued next month. 

Contract Choice 

After a program definition phase 
results in a reasonably firm program, 
Dr. Brown pointed out, “the govern- 
ment can then specify which compo- 
nents and subsystems can be obtained 
by fixed-price contracts and which 
require incentive fee contracts . . . 
these components and subsystems can 
be worked into fairly precise schedules 
with prearranged milestones for moni- 
toring progress. The other aspects of 
the job— systems engineering and sys- 
tems integration, together with a few 
minor development talks-can be esti- 
mated much more precisely than here- 
tofore. With these prearranged and 
agreed upon schedules, it is possible 
to remove these large systems from 
cost-plus-fixed-fee contracting.” 


FEATURE FOR FEATURE 

NO OTHER VALVE 
WILL PERFORM AS WELL 

F / 400 PSI 


VAP-AIR IN-LINE AIR VALVE 

Unaffected by ambient The IK' diameter on-off hot air valve shown serves 
temperatures from a vital function in a system for engine bleed air 
-65°F to +500°F; duct anti-icing. Flange configuration can be made to 
temperatures to 1 IOO"F; your specification. Whatever your application. V2p- 
duct pressures to 400 psi Air has complete facilities for design, development, 
Compact and liqht- engineering, manufacturing and environmental test- 
weinht— minimum sire ingot entire systems and a complete line ofsensors. 

in rnmnarisnn to duct electronic controls, precise voltage regulators and 
in comparison to duct e|ectric power controllers. Vap-Air has off-the-shelf 
Fast action, tignt closure electro-pneumatic and electro-mechanical valves, 
Only one moving part advanced hot-air inline valves, pressure regulators 
Operates at any altitude and heat exchanging equipment. 
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Dr. Brown pointed out that Air 
Force was able to let 90% of the con- 
tracts and subcontracts in the Titan 3 
program on a fixed-price or incentive 
fee basis after the program definition 
phase. 

Defense Dept, estimates that cost 
overruns on CPFF contracts average 
10%. 

Estimated Savings 

If the Defense Dept, achieves its 
goal of a $3.2-billion reduction in CPFF 
contracts in Fiscal 1963, as compared 
with Fiscal 1961, Morris pointed out. 
it would avoid about S320 million in 

Dr. Brown anticipated an additional 

research and exploratory development. 
He said that funds to finance the huge 
overruns on CPFF contracts for engi- 
neering and operational systems devel- 
opment have generally been diverted 
from these two areas under a "rob-Peter- 
to-pay-Paul” situation. This situation, 
he said, "is in effect eating the seed 
corn we should plant for tomorrow's 
crop . . . [It] hinders the development 
of the technological 'building blocks' 
needed for future military systems." 
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"SPACE" IS OUR PRODUCT 

SERVING the needs of the Aerospoce Industry 

L. Smith 

=and Associates 

2571 N. MocGREGOR DRIVE • HOUSTON 4, TEXAS 


We will DESIGN IT, ENGINEER IT, FINANCE IT, BUILD IT, MANAGE IT, 
LEASE IT . . . BUY IT or SELL IT. 


SPACE ... in OFFICE BUILDINGS, INDUSTRIAL COMPLEXES, RESEARCH 
FACILITIES, APARTMENTS, MOTELS, SHOPPING CENTERS, or UNDEVELOPED 


We ore NASA Areo's leading Real Estate Agency ond either own or have 
exclusive control of numerous tracts near the MANNED SPACECRAFT CENTER 
on CLEAR LAKE for both USERS and INVESTORS. 

WE HAVE JUST BUILT and LEASED to NASA their lorgest single location 
in the Houston Area. 

JOSEPH l. SMITH ond Associates will represent you on o confidential ond 
professional bosis. Write or coll for on oppointment or brochure. 
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We welcome a new member to the Components Group of Litton: 
Winchester Electronics. Inc. of Norwalk, Connecticut, pioneers 
in the development of pressurized, self-separating, and hermeti- 
cally sealed connectors for missile and aerospace applications. 
Connectors for commercial uses, too. You’ll also find Winchester 
Electronics on both coasts with plants in Santa Monica, Cali- 
fornia and New Milford and Oakville, Connecticut. 
answer TO last week's problem: Any number of the form 
abcabc will do, since abcabc/abc equals 1001 which equals 

7 11 13 rn LITTON INDUSTRIES, INC. 

I_LJ Beverly Hills, California 
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DIVERSIFIED ELECTRO-HYDRAULICS 


Brake Shoe’s Aerospace Division is providing the advanced products and systems demanded by an ever-widening 
Technology. The Aerospace Division of American Brake Shoe offers a wide range of compatible hydraulic and electronic products, 
These products, coupled with the proven ability to imaginatively combine them into sophisticated systems, provide a single respon- 
sibility source for power and control of hydraulics for land, sea, air, and space. The Aerospace Division backs this capability 
with a full staff of factory- trained field engineers ready to serve you in principal U. S. cities, as well as in Canada and Europe. 
General Offices : 3 1 5 1 West Fifth St., Oxnard, Calif. - Europe : Aerohydraul, GmbH, Wiesbaden-Biebrich, West Germany • Canada : 

/eOBPACE DIVISION /AMERICAN BRAKE SHOE COMPANY 




Beryllium Use Tested 

Washington— Atlantic Research Corp. 
said it has successfully test-fired a large 



energy propellants. 

Because of its toxicity, the beryllium 

wider potential applications for upper 
stages than for boosters. In the static 
firings conducted at the company's Pine 
Ridge. Va.. and Coralla. N. C.. facilities, 
the exhaust gases were filtered before be- 
ing released into the atmosphere. Tests 
at Pine Ridge were made in a chamber 

The ARC beryllium additive devel- 



of technology in solid, liquid and hybrid 
high-energy propellants. 



HOW SCIENCE GREW SUCH LONG ARMS 

What’s it like out there— out in the far reaches of space? ■ Man is only 
beginning to gratify his insatiable curiosity about the worlds beyond 
this world. He’s looking. He’s listening. And he’s stretching out long 
arms with electronic fingers, to touch and measure: radar signals orig- 
inated on earth beam outwards, then reflect back to us from the moon, 
the planets and the sun bearing new knowledge of their shape, direc- 
tion, size and structure. ■ Before World War II— when radar first was 
conceived as a means of saving the lives of airmen and sailors— the 
effective range was a few hundred miles at best. Only a few yeai's later, 
a man-made electromagnetic pulse touched the moon and returned. Man 
had made his first reach beyond the skies. ■ The power source for this 
and for all long-range radar is the modern electron power tube. Time 
after time, the power source bears the name Eimac, trade mark of 
Eitel-McCullough, Inc. ■ This California corporation has an enviable 
record of space-age communications achievements. An Eimac tube 
powered the first radar contact with the moon. Another powered the 
only radar in the world which could track the first man-launched satel- 
lite. An Eitel-McCullough klystron generated the signal for the first 
radar contact with Venus. Yet another developed the energy for the first 
radar pulse to touch the corona of the sun. ■ In the whole history of 
radar, the Eimac name has appeared on more radar tubes than that 
of any other electronic firm in the world. Eitel-McCullough alone, in 
1938, could produce a tube which could power the U.S. Navy’s first 
working seaborne radar. During the war which followed, Eimac radar 
tubes poured out by the hundreds of thousands. They flew in airborne 
radars to Guadalcanal, Essen and Normandy. They went ashore with 
the Army and the Marines, spotting mortars at Kwajalein and Iwo 
Jima.* For navigation, detection, ranging and fire-control they pow- 
ered our radars wherever our forces went. ■ Today the Eimac name 
is on almost every klystron power tube in the defense communications 
network which connects our northern radar curtain with the U.S., 
Canada, Europe, the Middle East, the Pacific and Southeast Asia. ■ 
In its laboratories, Eitel-McCullough now has a million-dollar test 
instrument which will produce ten amperes of direct current at more 
than three hundred thousand volts, enough to power radar tubes ten 
times as powerful as today’s biggest. As sophistication of the art 
proceeds, requirement arises for coherence, pulse shaping, controlled 
phase and frequency agility. These call, in turn, for developments now 
in progress at Eitel-McCullough: electron power tubes capable of ever 
higher powers, at ever higher frequencies, over ever wider bandwidths. 
■ Upon the foundation of the world's largest and longest experience 
with radar tubes, Eitel-McCullough is far advanced today toward 
solution of the radar tube problems of tomorrow. 
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Here, in Lockheed Missiles & Space Com- 
pany's Physical Sciences Laboratories, 
scientists are engaged in a comprehen- 
sive space physics research program em- 
bracing experimental and theoretical work 
in space radiation, aurora, atmospheric 
structure, geomagnetic micropulsations, 
x-ray astronomy, and the propagation of 
electromagnetic waves in space. Experi- 
mental programs include the measure- 
ments of geophysical and space proper- 
ites, both in space and in the laboratory. 

Currently, measurements of variations 
on the earth's magnetic field are being 
made at remote islands in the Pacific 
Ocean, providing clues to the effect of 
solar activity on its shape and stability. 
The influence of solar wind on the geo- 


magnetic field is also being investigated 
in laboratory experiments, by bombarding 
magnetic fields with clouds of highly 
ionized gases. 

Scientists at Lockheed are engaged in a 
continuing program of designing and plac- 
ing density gages, mass spectrometers, 
ion traps, and similar instruments on 
space vehicles to measure the density, 
composition, and temperature of matter 
in space. These experiments lead to a 
better understanding of the chemical re- 
actions occurring in the atmosphere high 

Important Investigations of the low en- 
ergy x-rays emitted by stars are being 
carried out and interpreted to give infor- 
mation on the structure of stellar coronas. 


LOOK AT LOCKHEED. ..AS A CAREER 
Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstanding advantages 
—location, advancement policies, creative 
climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-44F, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS £ ENGINEERS: In addition 
to positions in the physical sciences, other 
important openings exist for specialists 
in: Trajectory analysis • Gas dynamics • 
Orbit thermodynamics • Electromagnetics 
• Chemical & nuclear propulsion • Systems 
engineering • Electronic engineering • 
Communications & optics research 

LOCKHEED 

MISSILES S. SPACE COMPANY 

Santa Maria, California • Cape Canaveral, 
Florida - Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN SPACE PHYSICS: 

Continuing investigation of matter and forces in space 
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Small Firms Face Tight Financing Period 


By Ward Wright 

New York— Public disenchantment 
with so-called "glamor” stocks and a 
more cautious investor attitude point 
to a period of tighter money for small 
aerospace and avionics firms seeking 
financing. 

One sign of this is the few new stock 
issues brought to the market since the 
May, 1962, market slump. Securities 
and Exchange Commission reports dur- 
ing the last year showed the smallest 
listing of public offerings in several 

With the market virtually closed to 
embryonic companies— and the aero- 
space and avionics fields are fertile 
grounds for these— venture capital sup- 
ply is largely limited to individuals, the 
few private firms specializing in risk 
financing, and to a relatively new source. 
Small Business Investment Companies 
(SBICs). 

SBICs arc licensed by the Small Busi- 
ness Administration (SBA) under the 
Small Business Investment Act of 1953 
to provide promising small businesses 
with equity capital and long-term loans. 
As an inducement to investors, the fed- 
eral government will match SBIC funds 
in a 2-to-l ratio to provide total funds 
as high as SI. 2 million. Thereafter fed- 
eral participation tapers off. Tax advan- 
tages are also granted under the pro- 
gram. 

Business Loans 

Since its beginning in 1959, the 
SBIC program has undergone definite 
changes in its approach to lending to 
small businesses. New emphasis is on a 
company’s products and management 
rather than research and development. 
As one financial observer put it, “In the 

company able to walk in and raise four 
million dollars.” 

Charles E. Salik, president of Elec- 
tronics Capital Corp., San Diego. Calif., 
summed up the change in SBIC atti- 
tude when he told a meeting of the 
New York Society of Security Analysts, 
"We have learned to look past the nice 
brochure and other corporate frills to 
the real potential of a company . . .” 

At the outset of the SBIC program, 
the stock market was experiencing the 
beginning of a wave of speculative buy- 
ing and selling of comparatively low 
priced, untested stocks— many of them 
aerospace and electronics companies 
starting business— often companies un- 


listed on the stock exchange and sold 
in the ovor-thc-countcr market. The 
speculative fever was based largely on 
hope of quick capital gains based on ex- 
perience with a few highly successful 
aerospace and electronics firms. 

To hang a “space age stocks" label 

Such words as "space," “electronics,” 
“dynamics,” or the like, in the name of 
a new company often were a guarantee 
of a sure market rise-whether or not 
the company really had any capability 
in the aerospace field. 

This speculative wave was to include 
a surge in popularity of SBICs them- 
selves. Backed with federal money and 
offering significant tax advantages to 
high income bracket investors, the num- 
ber of new SBICs multiplied rapidly 
during 1959, ’60 and '61 and prices of 
their stock rose. 

SBICs were as anxious as anyone else 
to get the new issues, and they com- 
peted with the market for new offerings. 
“At that time,” a president of one large 
SBIC said, “the question was whether 
we could get the new issues . . . investors 
felt they couldn't lose, and the market 
was soon glutted with ‘glamor babies’." 


First signs of a break in the glamor 
stock bubble came about six months be- 
fore the May, 1962, stock market slump, 
when some of the weaker firms began 
to fold and others weren’t experiencing 
expected growth. 

A spokesman for a group of SBICs 
characterized one cause of the decline 
of the growth companies as: “The 
bright chaps broke away from the par- 
ent companies and formed their own 
[companies]. They had good ideas, but 
were R&D oriented, used to working on 
budgets . . . they just never had to ‘poor 
bov’ it. It's not enough to have a good 
product . . . you have to be a good busi- 
nessman." Salik, on the same subject 
said, “they had a better mousetrap . . . 
but no mouse.” 

Investor Enthusiasm 

After watching their own stocks jump 
to a premium in the spring of 1961, 
and push past their original offering 
prices, SBICs were caught by a mass 
transference of investor enthusiasm. Re- 
sult was a decline in the price of pub- 
lic SBIC stock which took a further dip 
during the May, 1962, market slump. 

Another factor in the decline, accord- 



Possiblc solar probe configuration is shown in Martin Co. drawing. Martin, General Elec- 
tric and Pliilco are studying requirements of such a probe for National Aeronautics and 
Space Administration (AW May 6. p. 22). Disc at top would shade the spacecraft from the 

to approach' within 28 ‘million miles of the solar 'surface. 
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WORLD-WIDE ENGINEERING ASSIGNMENTS WITH 
ITT-FEDERAL ELECTRIC CORPORATION 



ADVENTURE 

An assignment may take you to Nepal — or to Africa, Alaska, 
Greenland, Europe, Canada or across the U.S. FEC field 
engineering operates in almost every climate and living con- 
dition in the world. Along with adventurous assignments in 
exotic countries. FEC field work often has a diplomatic side. 
For instance, teaching native workmen how to operate systems 
you’re helping to install — a first-hand role in strengthening 
the good impression of our country by making friends abroad. 


There are always interesting positions at many levels with 
FEC. However, openings change from day to day. If you would 
like to receive further information on current opportunities, 
please write to: Mr. A. Sheridan, ITT— Federal Electric Corp. 
Room 19-WW, Paramus Industrial Park, Paramus, N. J. 


Tltim An Equal Opportunity Employer 

J ii 1 I FEDERAL ELECTRIC CORPORATION 


ing to James L. Parris, deputy director 
of the SBA, was that SB1C stock had 
got into the hands of investors who 
didn’t fully understand it. They were 
unmindful, Parris said, that profits de- 
pend on long-term growth of companies 
that SBICs have financed. Parris also 
said many investors believed the SB1C 
market was hurt by a surplus of offer- 
ings. 

Effect of the May, 1962, market 
slump was mainly one of timing. Most 
SBIC operators questioned by Avia- 
tion Week & Space Technology 
agreed that public disenchantment 
with glamor stocks was well under way 
and a decline would have come in time 
even without the market break. 

When the slump came, many new 
small companies were completing the 
recognized 2 to 3 year period needed to 
iron out start-up problems and begin 
effective competition. These companies 
and the publicly held SBICs were look- 
ing to the market for a new round of 
financing when the bottom dropped 
out. 

According to SBA figures, the average 
market price of the 47 operating pub- 
licly held SBICs dropped 55% between 
March and June, 1962. For the same 
period, market prices of stocks of com- 
panies in which SBICs held invest- 
ments declined 55%. By the end of 
October, 1962, SBIC shares were selling 
at 60% of book value. Eleven of these 
were priced below 50% of bonk value. 
Shares of firms outside the SBIC pro- 
gram specializing in risk capital nave 
also been selling at discounts. 

No Recovery Yet 

Since the slump, SBIC stock has sta- 
bilized but not recovered. Privately 
owned SBICs are generally conceded to 
have weathered the decline of the 
glamor stock market better than the 
public SBICs. Principal effect was to 
bring the formation of new SBICs— 
and a new source of money for small 
firms— to a virtual standstill. Prior to 
the May slump, SBICs were being 
fonned at a peak rate of about 70 per 
month. Since the slump, the rate is 
about five per month. 

A typical SBIC makes more loans in 
the early days of its corporate existence, 
when it has a large amount of money 
for investment. Many firms that got 
these early loans now need more money 
for expansion. With the unfavorable 
market, SBICs are taking care of their 
old customers first and closely examin- 
ing new firms approaching them for 
money. 

Salik told the New York security 
analysts that Electronics Capital Corp. 
looked at 650 firms before investing in 
five, and some of these had been re- 
viewed two or three times. Another 
SBIC operator said his company in- 
vested in about 1 % of firms approach- 


ing it "off the street” and in about 20% 
of the firms referred to it by an invest- 

Dcspitc the new SBIC conservatism, 
there is still plenty of money in the 
SBIC program for firms which can dem- 
onstrate they have the management, 
technical talent, and the product line 
for effective competition. 

According to SBA figures, 607 active 
SBICs reported they had invested a 
total of S359.9 million in small busi- 
ness as of Dec. 31, 1962. Total capi- 
talization of the SBIC program is over 
$550 million, augmented by nearly S50 
million in federal loans to SBICs. At 
present, there is S200-S250 million in 
SBIC money available to qualifying 
companies. 

SBIC Loans 

SBA figures showed a total of 539 
SBIC loans and equity financing out- 
standing balances totaling S59.7 million 
covering the aerospace and electronics 
industry on Dec. 31. 1962. Of these, 
250 loans and equity balances worth 
$23-2 million were in the “electrical 
machinery, equipment and supplies” 
category. In the "professional, scientific, 
Etc., equipment" category the 289 SBIC 
loans and equity balances outstanding 
totaled nearly S36.5 million. 

Parris commented that the market 
slump has had both a good and bad 
effect on the SBIC program. The bad 
effect. Parris says, is the inability to sell 
shares on the public market, a source 
many SBICs had looked to for addi- 
tional funds. The good effect, he says, 
is that with the market closed, many 
small companies arc getting financing 
from SBICs otherwise obtainable. 

Now, SBICs appear to be in for a 
period of doldrums until the public at- 
titude toward speculative investment 
changes. During this period the SBIC's 
record of investigation of new busi- 

prove the turning point upon which a 
return of public confidence hinges. 
Best guesses of when SBIC risk capital 
will loosen center around five years from 


Over-the-Counter Market 

Tone of the over-the-counter market 
this spring has shown a modest im- 
provement from the depths of the mar- 
ket break, but a tough SEC stand on 
the accuracy of registration statements— 
its prime means of control of stock is- 
sues— and its investigation of the securi- 
ties business is still providing a damper 
on the market. 

SEC has submitted to Congress the 
first segment of the Report of the Spe- 
cial Study of Securities Markets, com- 

E iled under the chairmanship of Wil- 
am L. Cary. In the transmittal letter 
covering the report. Carey noted that 
although “. . . important problems do 


THERMODYNAMICISTS 
FOR SPACE AND 
RE-ENTRY VEHICLES 


Several projects at Hughes re- 
space vehicle thermal control or re- 
entry vehicle aerothermodynamics. 

Projects include the Surveyor 
Lunar Landing vehicle, Syncom syn- 
chronous communications satellite, 
advanced anti missile missiles and a 
number of classified projects. 

r icants for space vehicle ther- 
engineering positions should 
have knowledge of radiation heat 
transfer; specific experience in the 
design of thermal control systems, 
surface treatments or thermal vacu- 
um testing is highly desirable. 

Re-entry vehicle thermal engineer- 
ing positions require recent experi- 
ence in hypersonic real gas dynam- 
ics; familiarity with heat shield 
design: re-entry observables and 
anti-missile systems requirements is 

Advanced degree preferred with 
three to ten years' experience. 



MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 62, California 
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Which one 



Is it shark talk or salmon mut- 
terings? Fish or sub? Friendly 
sub or marauder? Can you con- 
vert the sound to data? Store 
it? Recall it? Analyze it? 

AT AUTONETICS the answers to questions like these are further- 
ing progress in anti-submarine warfare... identification of space 
objects... "jamming" the ocean... medical diagnosis... guidance 
control. 

Are you the kind of inquiring specialist who would like to work 
with Autonetics in these important, exciting areas? Current 
opportunities include these: 

Control Systems Specialist: Involves the synthesis and anal- 
ysis of modern control systems utilizing statistical signal analysis 
techniques, adaptive control techniques and multivariable 
optimization techniques. 

Information Sensing Systems Specialist: Performs synthesis 
and analysis studies of advanced electromagnetic sensing 
systems as applied to such fields as communications covering 
the infra-red, optical and ultraviolet spectral regions. 

Systems Analyst: Conduct environmental studies; design and 
analyze systems to ensure optimum utilization of instrument 
capabilities as related to ballistic missile, ship, and manned 
space vehicle guidance systems. 

If you are ready to move ahead with one of the nation's top 
electronics firms, send your resume now toA.F.Theibert, Profes- 
sional Recruiting Services, Autonetics, Bldg. 68, Anaheim, Calif. 



Autonetics @ 

MANNING THE FRONTIERS OF ELECTRONIC PROGRESS 


exist, grave abuses do occur, and addi- 
tional controls and improvements are 
needed, the picture is not one of per- 
vasive fraudulent activity.” 

A section of the report dealing with 
the “new issue phenomenon” between 
1959 and 1961 was based on an inten- 
sive examination of 22 new issues that 
went to a premium immediately after 
their offering. 

By November, 1962, the report said, 
seven of these issues were still traded 
above the initial offering price, one was 
at the offering price, 1 3 were below the 
offering price, and one had merged with 
another company. 

1961 New Issues 

Analysis of a larger group of 792 un- 
seasoned new issues offered in 1961 
showed 85% traded at a premium im- 
mediately after offering. By September, 
1962, only 22% of these were still 
being traded above the offering price. 
Of the issues which more than doubled 
in price, two-thirds were selling below 
their offering price in September. 1962. 
The report added that no price quota- 
tions were available at all in September, 
1962, for 12% of the unseasoned regis- 
tered stock and 48% of the "regulation 
A” unregistered common stock issued 
in 1961. 

Some of the glamor stock offered 
publicly had only "the slimmest chance 
of survival," the report said, and their 
stock "could be sold by their under- 
writers only through questionable or 
clearly illegal techniques.” The report 
noted that while many of the older 
underwriting firms exercised careful 
judgment on which firms were suitable 
for public ownership, many firms low- 
ered their standards of quality and size, 
under pressure from customers and 
salesmen hungry for new issues. Many 
smaller underwriting firms were hastily 
organized by persons new to the securi- 
ties market, the report said, for the ex- 
press purpose of taking part in the new 

Underwriters Influenced 

Underwriters setting prices of new 
issues could not help but be influenced 
bv the atmosphere of "excitement and 
expectation of profit" accompanying 
the new issues boom, the report said. 
While a high offering price might not 
be justified by traditional standards of 
value, a low price "merely assured a 
premium that whetted the public's ap- 
petite for the next new issue.” For the 
careful underwriter, these conflicting 
phenomena posed a difficult dilemma. 
For others, “it was an opportunity to set 
low offering prices in the expectation of 
withholding substantial portions of the 
issue in the accounts of insiders to be 
sold out to the public at premium 
prices,” the report added. 

“Hotness” of new issues was stimu- 
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As systems integration 
contractor for the USAF 
TITAN III program, MARTIN 
DENVER has a current need 
for individuals with 


YJVVEAfTIVE 


talents and a desire for 
challenging career assign- 
ments in the following — 
and related - areas of 
science and engineering: 


• BASING STRUCTURES 

• FLIGHT MECHANICS 
AND SIMULATION 

• CONCEPTUAL OESIGN 

• AERO/ASTRONAUTICS 

Martin's present expansion 
offers you exceptional op- 
portunities for professional 
growth and advanced edu- 
cation, plus ideal working 
environment and family liv- 
ing conditions. 


Send complete resume to 
F. A. McGregor 

Manager of Personnel Staffing 
Mail -*A-64 



latcd by over-the-counter trading which 
began simultancouslv with the effective- 
ness of the registration statement. 
"Stocks frequently were being quoted 
at premium prices in the after-market 
before all customers knew of their 
allotments." 

Result was that before the closing, 
the managing underwriter would remit 
the proceeds of the offering to the issuer 
before the customers received their cer- 
tificates. 

The effect of this practice was to 
create a distorted picture of supply 
and demand, the report said. 

Other Practices 

Other practices, some legitimate, 
some questionable and some manipula- 
tive. were used to limit the available 
supply of stock and raise after-market 
premiums, the report said. Some issues, 
already small, were further reduced by 
placing allotments in discretionary ac- 
counts, failing to notify customers of al- 
lotted stock, and failing to deliver stock 
to customers. 

In other instances, the report said, 
participants placed shares in the ac- 
counts of firm partners and employes, 
relatives and persons affiliated with 
other firms with whom reciprocal agree- 
ments had been made. The withheld 
shares were later released for public sale 
at premium prices. Demand was fur- 
ther increased by active solicitation and 
publicity' techniques calculated to cause 
the price to rise dramatically, the report 
found. With artificial limits on the 
stock supply, the after-market price was 
vulnerable even to slight changes in 
public demand, the report said. 

Turning to the obligations of compa- 
nies that issue publicly held securities, 
the report recommended legislation ex- 
tending SEC controls on financial re- 
porting. proxy regulation and insider 
trading to stocks sold over-thc-countcr. 

It seems wholly indefensible, the re- 
port said, that investors in over-the- 
counter securities should be afforded 
less protection than those investing in 
listed securities. 

Random Sample 

Of a random sample of 1,618 com- 
panies traded over-the-counter, 25% 
sent no financial information to their 
shareholders and much of the informa- 
tion supplied by the rest was deficient, 
the report said. Proxy solicitation was 
also found to be deficient. Among com- 
panies surveyed, 24% solicited no 
proxies at all during 1961 and a large 
majority of proxies did not list names 
of nominees for directois, only the re- 
quest to vote for the present manage- 

Curbs on “insider trading" were rec- 
ommended since many firms traded 
over-the-counter are “insider con- 
trolled” permitting use of confidential 


STRUCTURES AND 
DYNAMIC TEST 
ENGINEERS FOR 
ADVANCED MISSILES 
AND SPACECRAFT 

Unusually interesting positions 

exist for qualified engineers who can 
perform on a variety of high interest 


Responsibilities for the area will 
include: Preparation of preliminary 
concepts, structural and component 
installation designs for proposals 
and advanced studies in missilesand 
spacecraft programs: performance 
of weight, balance and inertia 
studies: providing written proposal 
materials. 

Experience in aircraft or missile 
structural design is essential, with a 
working knowledge of preliminary 
stress analysis, effects of extreme 
environment, and applicable mate- 
rials. Applicants should be gener- 
ally familiar with various vehicle sub- 
systems, particularly In the proi ' 
sion and attitude control areas. 

B.S. degree from an accredited i 







AVIATION WEEK & SPACE TECHNOLOGY, June 3, 1963 







Stairway to the Moon 


There are no surer steps to the moon than the 
accumulation of scientific and technological knowl- 
edge that is being brought together and organized 
for this important venture in space. 

Bellcomm is building upon every known reference, 
from the earliest works of science to the most recent 
studies of NASA, for whom it plans systems that will 
enable man to travel to the moon and back. 

Such work offers attractive opportunities for men 


who are well qualified in such fields as physics, 
chemistry, psychology, mathematics, flight mechanics, 
computing and programming, propulsion, aerodynam- 
ics and aeronautical engineering. 


If you would like to help fashion a giant stairway 
to the moon, Bellcomm will welcome your resume. 
Address it to Mr. W. W. Braunwarth, Personnel Direc- 
tor, Bellcomm, Inc., Room 1116C, 1100 17th Street, 
N. W., Washington 6, D. C. Bellcomm is an equal 
opportunity employer. 



BELLCOMM, INC. 


corporate information for personal gain 
from trading stock in their own com- 
panies. 

Lack of reliable financial information 

ket makes investment advice difficult 
and costly, leading many investors to 
avoid these securities and putting the 
market itself at a disadvantage. Ade- 
quate disclosure, the report adds, 
“would tend to insure that sound com- 
panies will be the ones that will receive 
adequate investor's funds.” 

The report recommends a "phased 
program" for extending listed-tvpe stock 
regulations to securities traded over- 
the-counter. To reduce the administra- 
tive burden, firms having more than 
750 shareholders would be covered the 
first two years, those with more than 
500 shareholders the following two 
years, and those with more than 300 
shareholders thereafter. 

Study of the impact of corporate pub- 
licity and public relations on the securi- 
ties market indicates corrections are 
needed, the rqjort said. Legislation and 
rule revisions should be considered to 


elevate the standards of management, 
public relations firms, financial news 
media, and members of the security in- 
dustry regarding corporate publicity, the 
report added. 

A survey of corporate publicity "ran 
the gamut from straightforward report- 
ing of corporate affairs to . . . deliberate 
attempts to falsify a company’s financial 
position and prospects,” according to 

Much of the objectionable publicity- 
consisted of "optimistic sales and earn- 
ings projections which seem to be based 
on wishful thinking, glowing descrip- 
tions of new products still in the experi- 
mental stage, and announcements of 
mergers and acquisitions which are only 
vague possibilities,” the report said. 

Most effective counter to irresponsi- 
ble publicity, the study notes, is regular 
reporting and widespread circulation of 
reliable corporate information. The 
study recommended consideration of 
laws providing criminal sanctions and 
civil liability to firms deliberately 
spreading misleading statements and 
unwarranted forecasts. 


AERODYNAMICISTS 
FOR ANALYTICAL 
WORK IN CONFIG- 
URATION DESIGN 



Successful candidates for these 
positions will conduct preliminary 
design studies; establish aerody- 
namic configurations, propulsion re- 
quirements and stability control 
characteristics; perform trajectory 
optimization. 

Analytical work is required in sub- 
sonic, transonic, supersonic and 
hypersonic aerodynamics with par- 
ticular emphasis on configuration 

Areas of interest include; Wing- 
body interference effects, jet-bound- 
ary layer-shock interaction effects 
for calculations of stability and con- 
trol effects and missile configuration 
optimization particularly in the high 
supersonic to hypersonic regime. 


To assure Immediate consideration, 
please airmail your resume to: 

MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 64, Calif. 


HUGHES 




Apollo Earth Landing System Tested 

Boilerplate Apollo lunar spacecraft is lowered by three 88-ft. ringsail parachutes during 
ground-impact tests at El Centro. Calif. Capsule was dropped front a specially modified 
Douglas C-133 from 13,000 ft. System, developed by Northrop Corp.'s Ventura Div., uses 
13-ft. drogue chute which would be deployed at approximately 25,000 ft. during re-entry, 
followed by three 10-ft. pilot chutes, which in turn are followed by the three large para- 
chutes. These lower the Apollo at 25 fps. 
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• Technical needs of military in manned space flight, 
including Dyna-Soar, Aerospace Plane, maneuverable 
re-entry vehicles, inspector and surveillance satellites. 

• Russian manned space flight programs and techni- 
cal progress. 

• New types of support operations required for large- 
scale manned flight including simulators, control centers, 
transport and assembly facilities, tracking and data trans- 
mission equipment, medical and life support. 

There is no better way to identify your company’s role 
in the space program than by scheduling your advertising 
in the most important issue of 1963, the July 22nd 
MANNED SPACE FLIGHT ISSUE. Its timeliness and 
scope of technical detail will insure industry-wide attention 
and study. Wire or call collect for reservations or addi- 
tional information. 


Aviation Week 

& Spate Technology 


• The most important development of this decade, 
MANNED SPACE FLIGHT, will be the subject of the 
July 22, 1963 issue of AVIATION WEEK & SPACE 
TECHNOLOGY. MANNED SPACE FLIGHT, the major 
segment of the national space program, is planned at 
V OO iqco $ 20 bi,lion for a manned ,unar landing. The total space 

JULY 22, 1963 budget requested for fiscal 1964 alone is a record 

$7.3 billion. 


AVIATION WEEK & SPACE TECHNOLOGY has estab- 
lished an unmatched reputation for detailed coverage 
of technical and industry developments on the plans, 
operations, facilities, budgets, organization and procure- 
ment policies of the national space program. Now, a 
task force of editors will concentrate on both civilian and 
military manned space projects in an issue devoted 
entirely to the subject. 


Theme of the issue will stress future programs from 
Project Apollo to manned permanent moon bases, manned 
orbiting space stations and interplanetary Mars and Venus 
flights. Editorial highlights will include: 


• Status Report on Project Gemini two- 
man spacecraft including joint NASA- 
USAF operations. 


• What we learned from Project Mercury 
how it built a technical foundation for future manned 
space flight programs. 


progress report on Project 
its hardware and technical 


developments. 




WHO'S WHERE 



IN SPACE! 


The problems associated with translating the self-healing 
concept into practical, space-applicable devices 
provide technical challenges of the highest order to 
Engineers and Scientists at Honeywell in Florida. 
Advanced development work on ULTRA-RELIABLE 
aero space guidance systems include our investigations 
in the following areas: Multi-Redundancy techniques. 
Self-Adaptive techniques, including Self-Diagnosis, 
Self-Repair and modular number systems. 

These studies provide FRESH OPPORTUNITY FOR 
TALENTED ENGINEERS AND SCIENTISTS AT 
EVERY LEVEL OF EXPERIENCE. 

Other studies which may open up new avenues of 
career advancement for you are: 

• Development of fluid components for Computer 
and Navigation systems. 

• Advanced inertial systems design and development, 
including electrostatic gyros, strapped down systems 
and fluid inertial components. 

• Optical Navigation systems and devices, (Astral 
Inertial Systems, Star Trackers, etc.) 

• Metrology. Continuing development of precise angle 
measurement devices beyond the capability of our 
"Dynagon," which accurately measures less 

than 1 arc second. 

• Optical Coordinate Transfer Devices. 



Interested in contributing your talents in any of the 
above areas? Just send a brief note describing your 
education, experience and specific area of interest to 
D. M. Keese, Honeywell, 13350 U. S. Highway 19, 
St.Petersburg, Florida. We promise a prompt, confidential 
reply, and, perhaps, an invitation to visit with us, to 
see our facilities, meet our people and discover for 
yourself the added attraction of living here on 
Florida's Suncoast. 

Honeywell 

"A GOOD PLACE TO WORK. . . A GOOD PLACE TO LIVE" 

your resume to H. F. Eckstrom, Honeywell, Minneapolis 8, Minnesota. 


HONEYWELL ENGINEERS ARE DOING THINGS IN FLORIDA 


(Continued from page 19) 

Changes 

Dr. Leonard C. Maicr, Jr., general man- 
ager, Genera] Electric Co.'s Semiconductor 
Products Dept., Syracuse. N. Y., succeeding 
H. Brainard Fancher (AW May 13, p. 126). 

Donald W. Sharp, operations manager, 
Arinc Research Corp.. Washington, D. C., 
a subsidiary of Aeronautical Radio. Inc. 

Bert A. Foulds, Douglas Missile & Space 
Systems Div. representative in Houston, 
Tex., and R. L. Browning, MSSD represen- 
tative in Huntsville, Ala. 

Walter J. Downhower, chief. Systems 
Design Section, California Institute of Tech- 
nology Jet Propulsion Laboratory, Pasadena, 
Calif., and Karl W. Linnes, chief, Space 
Instrument Ss'stcms Section. 

Richard II. Holmberg, manager-TRACE 
engineering, Lockheed Missiles and Space 
Co., Sunnyvale, Calif. Stephen R. War- 
shany succeeds Mr. Holmberg as manager- 
missile systems electronics. Lockheed Elec- 
tronics Co., Plainfield. N. J. 

T. Guy Miller, manager-commercial air- 
craft. Beech Aircraft Corp.. with offices in 
Washington, D. C. 

Glenn T. Stcbbins. Western Region 
Manager, United Aircraft Corporate Sys- 
tems Center, El Scgnndo, Calif. 

I Inw ard A. Bond, director of engineering- 
military electronics, Philco Corp.’s Com- 
munications and Electronics Div., Blue Bell, 
Pa. 

Dr. Jameson Dane Rigdcn, group leader- 
gas laser research and development. Optical 
Maser Dept., Perkin-Elmcr Corp., Norwalk, 

Joseph S. Bartos, director, Avco Defense 
and Industrial Products Croup Missile Man- 
agement Center. Stratford, Conn. 

Col. Charles W. Gordon (USAF, ret.), 
regional manager for USAF and FAA liai- 
son. Government Products Div.. Adler Elec- 
tronics, Inc, with offices in Washington, 
D.C. 

Robert F.. Miller, an executive adviser, 
Northrop Nortronics’ Systems Support 
Dept, Anaheim, Calif. 

Ronald L. Seipel, central region military 
coordinator. Weston Instruments and Elec- 
tronics Div, Daystrom, Inc, with offices in 
Davton. Ohio. 

Dr. A. Richard Marks, director, Planning, 
Research and Analysis Staff. Space Tech- 
nology Laboratories, Inc, Redondo Beach, 
Calif, a subsidiary of Thompson Ramo 
Wooldridge, Inc. 

James L. Pyle, director of marketing, 
California Computer Products, Inc, Ana- 
heim. Calif. 

Ralph E. Schwartz, manager-operations 
analysis group, LFE Electronics, a division 
of Laboratory For Electronics. Inc, Boston, 
Mass. 

James A. Hill, chief of applied dynamics, 
Astromcchanics Research Div. of Ciannini 
Controls Corp, Berwyn. Pa. 

Dr. Nazzareno P. Ccdronc. chief engi- 
neer-defense products. Singer Metrics Div, 
Tire Singer Manufacturing Co, Bridgeport, 

Dr. Horace R. Moore, associate manager. 
Fluid Physics Div, Electro-Optical Systems, 
Inc, Pasadena, Calif. 
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Method for 
measuring 
an engineer... 

What’s his 
technical 
publication • 


When an engineer pays 
for a technical publica- 
tion, it’s a safe bet that 
that is the one he respects 
most. 

He makes it his business 
to read Aviation Week 
and Space Technology. It 
keeps him abreast of up- 
to-the-minute events and 
developments in the aero- 
space industry and the 
technology to which he 
contributes his experi- 


Where your recruitment 
program calls for engi- 
neers and other technical 
people of this calibre, you 
can reach them in the EM- 
PLOYMENT OPPOR- 
TUNITIES section of: 


Aviation Week 


... Spate Technology 
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. . . thinking space . . . 


to think of space . . . 


Under Chrysler Corporation's belt is a solid 
decade of experience and success in research, 
design, development, fabrication, assembly, test 
and launch support of large liquid-propelled 
missile systems and space boosters. 

Now CHRYSLER Corporation SPACE Division 
faces its most demanding assignment: prime 
contractor on the long-range SATURN I Space 
Program, including newly-added tasks in 
ADVANCE ENGINEERING and PRODUCT 
IMPROVEMENT. 

It is into this stimulating professional atmos- 
phere that you are invited. There's room at the 
top and at all levels for creative minds thirsting 
for the opportunity to think in new engineering 
and scientific dimensions. 


Chrysler activities on the Saturn I are divided 
among three congenial and pleasant Southern 
locations -NEW ORLEANS. HUNTSVILLE, and 
CAPE CANAVERAL. 

If you have a degree and experience in one 
or more of the disciplines listed on the page 
opposite, investigate the potential of a career 
with Chrysler. 

Send your resume, in complete confidence, 
to Section A-2. Personnel Department, at the 
location of your choice: 

P.0. Box 26018. New Orleans 26. La. 

P.O. Box 857. Huntsville. Ala. 

1111 Sheridan Road. Melbourne. Fla. 

An equal opportunity employer. 


SPACE DIVISION 


& 


CHRYSLER 


CORPORATION 



aerospace 

engineering 

...at AVCO/RAD 



its first successful work in solving 
ry problems, Avco/RAD has grown in 

j nation's aerospace and missile 
requirements. Avco's leadership oilers Engineers a 


now projects which d< 
stimulate your professional growth. 
Assignments embrace all basic eng 


MINUTEMAN, NIKE-ZEUS and other classified ] 
Openings Exist in the Following Areas: 


ELECTRONICS/ 

ELECTROMECHANICS 


SPACE FLIGHT-TEST 
TECHNOLOGY 

• Thermodynamics 
-rodynamics 


• Syste 


s Evah 


Analysis 


SYSTEMS ANALYSIS 

• Systems Optimisation 

• Trade OB Definition 


STRUCTURES 


RELIABILITY ANALYSIS 
& ENGINEERING 

Prediction Analysis 
Statistical Test Design 
& Analysis 
System Evaluations 


Send resume to 
Mr. J. Bergin, 
Dept OTA 


201 Lowell St.. Wilmington, Mass. 
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GENERAL ELECTRIC ENGINEERING OPPORTUNITIES 



ACT NOW FOR ASSIGNMENTS ON PROJECT APOLLO 

"The requirement for the Integration and Checkout program arises from the unique characteristics ...of Apollo 
. . . which distinguishes it from other projects. These include (1) the serious consequences of failure as measured 
in terms of national prestige, human life and cost; (2) the complexity ...in terms of the technology required and 
the numbers and types of industrial contractors involved; and (3) the long period of operations in the space 
environment with no significant maintenance or repair possible." 

National Aeronautics and Space Administration 
at the Aeronautics and Space Committee Hearings, 
U.S. House of Representatives, 1963. 


General Electric's Apollo Support Department has been selected to assist NASA in the integration support, checkout and reliability 
assessment of the Apollo system. Without doubt, it takes an unusually mature and competent man to perform under the realization 
that his individual work can be of significant importance to such a program. 

If you are the kind of person who thrives on such responsible work, there's a place for you with General Electric. We've already put 
together the most impressive team ever assembled in the General Electric Company for this program . . . however, there are many oppor- 
tunities still available to the right men. From the listings below you can determine your own opportunities. Contract Programs: 
CHECKOUT . . . work consists of two distinct parts. First, a continuation of current engineering study efforts to provide NASA with 
checkout systems analysis, standardization studies, an integrated space vehicle checkout system specification, studies of test procedures, 
the application of advanced checkout techniques to Apollo, and system checkout engineering support at NASA field centers. Second, 
provision of checkout equipment to be included within the integrated launch control and checkout system. 

RELIABILITY ASSESSMENT. . . effort includes assisting_ NASA in assessing overall mission reliability and safety levels, implementing 

INTEGRATION SUPPORT. . .assist in identification and documentation of equipment and procedure interfaces within the Apollo 
project. Studies of integration methods and their application to Apollo including configuration control, and data handling. 


Engineering experience required in: SYSTEMS and SUB-SYSTEMS CHECKOUT and TEST PLANS, DESIGNS and OPERATIONS 

□ Complex Systems Design Q Logic Design Q Engineering Writers □ Circuitry & Circuit Design 

□ Guidance Control Systems □ Human Factors □ Computer Engineering Q Data Analysis 

□ Telemetry Systems □ Systems Engineering □ Computer Programming □ Launch Facilities Systems 

□ Electronics Packaging Design □ Cryogenics □ Data Processing Display □ Instrumentation & Simulation Systems 


IF YOU ARE THE CALIBRE OF ENGINEER WHO CAN SHOULDER THE RESPONSIBILITIES 
THESE JOBS ENTAIL. WE HAVE IMMEDIATE OPENINGS IN HUNTSVILLE. ALABAMA: CAPE 
CANAVERAL, FLORIDA: DAYTONA BEACH, FLORIDA; AND HOUSTON, TEXAS. 


Write today to: Mr. P. W. Christos, Apollo Support Department, General Electric Co.. Support Building, Room 
64-G, P.O. Box 2500, Daytona Beach, Florida. (Your inquiry will be held in strict confidence. Please include 
your salary requirements.) 


APOLLO SUPPORT DEPARTMENT 


GENERAL ® ELECTRIC 


An Equal Opportunity Employer 
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LUNAR LANDING 
AND RENDEZVOUS 
PROGRAM OFFERS 
ENGINEERS & 
SCIENTISTS 
THE GREATEST 
TECHNICAL CHALLENGE 
OF OUR TIMES 

The selection of Grumman to design, develop 
and fabricate the NASA Lunar Excursion Module 
(LEM) which will be used to achieve the Apollo 
program's goal of landing astronauts on the 
moon, opens a new chapter in the conquest of 
space. Boosted by a three-stage Saturn C-5 
vehicle, the Apollo spacecraft will enter lunar 
orbit and LEM will separate from the spacecraft 
to begin its epoch-making descent to the 
lunar surface. 

Later, it will launch itself back into orbit and 
rendezvous with the Apollo Command and 
Service Modules permitting the lunar astronauts 
to return to earth, while the LEM is jettisoned 
into lunar orbit. 

The Lunar Excursion Module and other space 
programs at Grumman are creating unprecedented 
professional opportunities at the company. 

Make 1963 a year of personal achievement in an 
endeavor that ranks among the greatest of all 
times. Current requirements are detailed on the 
next page. We invite your inquiry on the attached 
inquiry form or by personal resume to Mr. A. A. 
Williams, Technical Staff Engineer, 


GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 


Dept. GR25. 
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PROFESSIONAL PLACEMENT INQUIRY 



Responsibility: 

Total capability... in support of aerospace programs USAF 


Every facet of procurement, supply, maintenance engineering 
and transportation in support of aerospace and weapons sys- 
tems for the Air Force is now the supervisory responsibility of 
the Air Force Logistics Command. The implications of such a 
vast assignment strain conceivability. 

Responsibility so widespread— coupled with needs so urgent- 
demand the ultimate in preparation, experience and ability from 
the scientists, the engineers, the people of many different dis- 
ciplines who carry out this mission. 

The accelerating development of technology in support of aero- 
space and weapons programs and the immediate application of 
the technology is the concern of the civilian-military team of 
AFLC at ten different installations in various sections of the 


country. Communications-electronics engineering and installa- 
tion, inventory control, service engineering, a vast variety of 
projects relating to the total aerospace program are the busi- 
ness of every day at AFLC. The importance of accomplishing 
this business with dispatch is overwhelmingly evident. 

AFLC employment benefits include patent protection for inven- 
tions, opportunity for advanced study, authorship credit on sci- 
entific papers, honorary, academic and cash awards, promotion 
based on merit, health and retirement benefit programs, low 
cost life insurance, paid vacations and sick leave. 

If your qualifications are appropriate, we would be interested in 
discussing with you the unique career opportunities with Air 
Force Logistics Command. 




CAREER POSITIONS 


NASA 


PROJECT 

MANAGEMENT 

Satellite 

Launching 

Programs 


NASA Goddard Space Flight 
Center has several excellent 
career positions available im- 
mediately in satellite launching 
programs at the Atlantic Missile 
Range, Cape Canaveral, and 
the Pacific Missile Range, Point 
Mugu, Calif. 

Duties will include responsi- 
bility for overall project man- 
agement of launch operations as 
well as vehicle and satellite 
systems preparation, test and 
checkout, spacecraft vehicle in- 
tegration, trajectory analysis 
and vehicle flight performance. 
Respondents must have appro- 
priate experience and possess a 
BS or advanced degree from an 
accredited university in elec- 
tronic engineering, physics, or 
mathematics. 

These positions have a direct 
and material bearing on the 
nation’s space efforts. Your 
duties will be diversified and 
interesting, and the opportuni- 
ties for professional advance- 
ment are excellent. 

Interviews may be arranged 
in your locality. 

Send resume to: Mr. Ladd E. 
Hamilton, Dept. BN-3, NASA 
Goddard Space Flight Center, 
Greenbelt, Maryland. 
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Deterrence is a key factor in the military strategy of 
our nation's defense system. AMF's Field Operations 
& Engineering Division has played a major role in 
accomplishing this objective. Working with U. S. 
Air Force and industry personnel, AMF has installed and 
tested more than 170 hardened launcher and antenna 
systems in 11 states throughout the country. In com- 
pleting these programs, in addition to others of a similar 
nature, it won for itself a reputation as an outstanding 


Field Service organization. It is maintaining this position 
through its efforts on current long term programs. ^7 
Today, because of the increasing need for qualified per- 
sonnel to man more advanced systems, many of which 
are located in various parts of the country, the Division 
is expanding its technical and administrative staff. If 
your interests and experience qualify you to fill one of 
these positions, we urge you to inquire. Send resume 
to attention of J. F. McLaughlin. 


PROJECT ENGINEERING ■ TEST ENGINEERING ■ INSTRUMENTATION AND CALIBRATION ■COMPUTER SERVICES 
PRODUCTION, MATERIAL AND PROPERTY CONTROL* COMMUNICATIONS ■ DESIGN ■ LABORATORY ANALYSIS 
SAFETY ENGINEERING * PLANT ENGINEERING ■ ADMINISTRATION ■ SCHEDULING AND FISCAL ANALYSIS 

All qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 

AMERICAN MACHINE & FOUNDRY COMPANY 

ADVANCED PRODUCTS GROUP /FIELD OPERATIONS A ENGINEERING DIVISION 

POST OFFICE BOX 1206 / SANTA BARBARA, CALIFORNIA 
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LETTERS 


Motorless Chopper 

Referring to May 20 issue on p. 97 we 
note that the last line of paragraph four 
states, "But the chopper motor poses hear- 
ing-lubrication problems in the space en- 
vironment in addition to adding to system 
weight and power consumption." 

We have for some time been manufactur- 
ing and supplying mechanical light choppers 
which require no motor, have no lubrication 
problems and do not require a great deal of 

It consists of a transistor-maintained 
tuning fork to which are attached shutters 
which chop the radiation. 

The weight of this device is under 3 oz. 
and the power consumption is under .05 w. 
Immunity to radiation and space vacuum is 

We believe this is an important advance 
in the state of the art. 

Robert R. Ansell 
Sales Manager 
American Time Products 
Div. of Bulova Watch Co., Inc. 
Woodside, N. Y. 

TFX Commentary 

In the weeks since the TFX hearings 
started. Aviation Week's attitude on Mc- 
Namara's position has shifted from one of 
relative neutrality to one of considerable 
hostility. This strikes this taxpayer as un- 
fortunate. 

It would appear that Mr. McNamara's 
objective is to serve notice on the defense 
industry' that the Administration and the 
public want certain ingrained defense R&D 
habits changed. 

Chicfcst among these habits is the prac- 


art that is incompletely understood at the 
time of bid preparation. This has usually 
been excused on the grounds that the need 
for the particular development is too press- 
ing to permit a slower evolutionary ap- 


Yet, i: 


: after c 


it that the more careful approach would 
have succeeded faster, better and cheaper. 

This is closely coupled with a second 
tradition, that of allowing unrealistically 
low bids that will obviously have to go into 
overruns, but dispensing with any effective 
penalties to the contractor later on for 
nis poor foresight. It is not that the tax- 
payer objects to paying the final bill; he 
simply wants to be sure that the cost and 
time factors were understood as well as 
possible at the beginning so that other 

. , more fjj r jy 


alternatives could have 1: 


One has only to look at the advertising 
in periodicals dealing with defense tech- 
nology and to note how often a projected 
development is portrayed as an accom- 
plished fact, an idea is called a system, or a 
minor advance is called a breakthrough, to 
see the insidious effect of such procurement 
practices. All normal indices by which one 


plishment are blurred and obscured by these 

^ The whole defense system business has 
gradually become such a crazy-house of 
complexity, misunderstanding and misrepre- 
sentation that one can only applaud Mr. 
McNamara's efforts to place it on a more 
reasonable basis. Even should it turn out 
on further investigation that some of the 
details of Mr. McNamara's arguments are 
questionable, still the overall principle is 
correct and should be supported. 

Paul E. Green, Jr. 

Electronics Engineer 

Weston, Mass. 

Where is the "valid" detail brought out 
by the McClellan committee? In fact, where 
is the substance of the editor's colorful case 
on news management? So far it sounds like 
so much hot air from the editor's desk. 

Whether intentionally or not, Mr. Hotz 
has made a very clear case that indeed the 
news services can be controlled. He brought 
to the reader's attention the whole pre-crisis 
Cuban situation when information was avail- 
able and the news sendees failed to provide 
adequate coverage and analysis. Perhaps we 
are reminded indirectly of the lack of clear 
definition concerning which effective powers 
the people are willing to the President 
and Secretary of Defense to handle critical 
situations, but it certainly cannot be con- 
strued as a credit or as a just injury to the 
news people that they were duped. 

The editor's expose of the TFX investi- 
gation does nothing to preserve the “rational 
view." Sen. McClellan is probably gratified 
by the editor’s praise, but no doubt would 
like to see the spirit of objcctivcncss per- 
petuated. A consistent reader of Aviation 
Week editorials would have to agree to the 
urgency of the President's request that the 
news media exercise responsible restraint on 
matters affecting national security. In the 
meantime we might ask which is apt to 
be the bigger mockery, freedom of the press 
or news manaeement? 

We 

run the country, we are shown that tlie nt 
services cannot keep us up to date, and 
now we are assured that the greatest thing 
to happen for the taxpayer in recent months 
is the TFX investigation. This is no doubt 
so because now the taxpayer can rest assured 
that the military users at least cannot always 
form a successful collusion to serve a matter 
of professional pride and experience in 
weaponry. Mr. McNamara will certainlv ap- 
preciate the editor’s preference for expert 
opinion — "A second-best airplane is like a 
second-best poker hand." No matter what 
the crisis, the country can always rely on the 
matured judgment of our prominent editors 
and news writers to keep us informed in 
time. Richard A. Dieterich 

Paiamus, N. J. 

Your May 1 3 edition, in reporting on the 
TFX hearings (p. 29), quoted Sen. Mc- 
Clellan as saying: "I think the public ought 
to know that this thing of commonality 
is applicable only to less than one-sixth of 
the planes, or only about 200. They are 


making a great big noise about common- 

If the senator was quoted correctly, we 
certainly have a vivid illustration of how a 
man can spend months purporting to in- 
vestigate a matter and still not comprehend 
one of its most central features. 

Even the public can deduce that the 
whole point of commonality in this case 
stems from the fact that the number of 
Navy planes to be built is relatively small — 
and that, therefore, thousands of manhours 
should not be poured into the design and 
tooling of parts which W'ould be peculiar 
to this limited quantity of aircraft. 

Obviously, the great part of the savings 
relative to the few' Navy planes will come 
from not spending the terrific non-recurring 
costs which would be necessary' to make 

where within the estimated costs of the 
aircraft, as the senator suggested in a 
further display of his own commonality. 

I suppose the senator's later statement 
that: “This is the kind of propaganda being 
thrown out all over the country to try to 
sustain this 'rough judgment' decision .’. ." 
is the kind of thing you had in mind when 
you glowingly spoke, in an editorial, of Sen. 
McClellan's objective wav of conducting 
the hearings. 

Your own objectivity was slyly jettisoned 
in an adjoining article where you noted, 
in speaking of the F-lll case, that "... 
Fred Korth. Ft. Worth, Tex., tended to 
side with McNamara." Why was it im- 
portant to point out Mr. Korth's former 
residence, if not to cast the subtle insinua- 
tion that Secretary Korth would naturally be 
biased toward anything favorable to General 
Dynamics/ Ft. Worth? I didn’t notice home 
town identifications inserted after the names 
of President Kennedy, Adm. Anderson, Gen. 
LeMav. Roger Lewis. William Allen or 
Harry Truman; also missing was any nota- 
tion of the former home town of Governor 
fex-Navv Secretary) John Connally. who 
was reported having sided with Adm.' Ander- 
son fagainst McNamara). Mr. Connally 
resided in Ft. Worth. 

Sen. McClellan is quite correct — a “great 
big noise” is being generated by the TFX 
hearings. He is. however, completely dis- 
oriented concerning its source and content. 

R. D. Maxey 
Ft. Worth. Tex. 

JCS Shuffle 

Your editorial "The Brittle Brilliance” 
(AW Apr. 15. p. 21) was not only brilliant 
in scope but also extremely timely in respect 
to the Anderson and LeMay "shuffle.” 

I only wish your magazine had broader 
coverage. With this in mind, I would like 
to obtain your approval to have this article 
reprinted in one or both of our local news- 
papers. The Schenectady Cazette and/or 
The Schenectady Union Star. 

It is my intention, with your written ap- 
proval, to suggest that the editors of our 
dailies reprint this important article on their 

D. W. Gifford 
Scotia, N. Y. 
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SKMR -1 ...a new concept for the Navy 


SKMR-1 Hydroskimmer, largest air cushion 
craft ever built in this country, is developing 
its sea legs on Lake Erie. Built by Bell for the 
U.S. Navy Bureau of Ships, SKMR-1 over- 
comes many of the shortcomings of conven- 
tional craft by riding above the water on a 
cushion of air. A few of its features are high 
speed, zero draft and amphibious capability. 
Future naval missions envisioned for Hydro- 
skimmers include ship-to-shore transport, 
anti-submarine warfare, patrol, rescue and 


reconnaissance. Vital statistics: SKMR-1 
weighs 22Vt tons, is 65 feet long, 27 feet wide, 
23'/2 feet high and is designed to travel at a top 
speed of 70 knots or up to 50 knots in sea state 
3. A two-man crew, four observers and a nor- 
mal payload of five tons can be carried by 
SKMR-1. Additional loads can be accom- 
modated at reduced height and speed. The 
Hydroskimmer is another example of Bell’s 
creative engineering at work for the U.S. 
Navy. 
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Mercury, Gemini and Asset Spacecraft • 

Phantom n Fighter, Attack and Reconnaissance Aircraft • Electronic Systems and Equipment • 
Talos Missile Airframes and Engines • Automation 


MCDOtSItSIELL. 


WHAT IT TAKES TO BUILD A PHANTOM 

Phantoms— world-record-breaking fighter, attack and reconnaissance aircraft for 
the U. S. Navy, Marines and Air Force — are built at McDonnell, in St. Louis. 


The Phantom came from advanced design 
engineers whose multi-service experience dates 
back to the mid-forties . . . Designers who laid the 
plans for the first jet plane to land and take-off a 
carrier, who designed the famous Banshees and 
Demons and Voodoos . . . Men who recognize the 
challenges of every mission ever conceived for a 
fighter aircraft and who design to meet those chal- 
lenges . . . Men who began to plan the Phantom 
in 1953. 

The form was drawn, reviewed, evaluated, 
then test flown on computers. Models were made 
and subjected to every condition in wind tunnels 
and environmental chambers. The Phantom took 
shape and was flexed and dropped and bent in 
every conceivable way. It first flew 27 May 1958. 
That was five years ago. Five years in which the 
designers reviewed and improved their concept 
and the Phantom began its first assignment with 
the U. S. Navy. 

Production engineers and skilled personnel 
mold from titanium, gold, steel, silver, aluminum, 
plastic, ceramics, resins, tin, glass, rubber, wood, 
and platinum the many thousands of shapes and 
forms that make up the Phantom. 

The techniques vary. Parts are shaped, wound, 
etched, hammered, sawed, drilled, punched, 


stretched, soldered, welded, riveted, glued and 
sealed. Technicians with years of experience read 
the blueprints, diagrams, designs and drawings 
and turn to presses that push with a force of 
10,000 tons; chemical baths that etch away un- 
wanted weight; automatic drills, mills, lathes, 
punches and profilers by the hundreds; welders, 
riveters, bonding machines and furnaces to shape 
the raw materials into the needed parts. 

Systems, components, parts and raw materials 
flow from the thousands of suppliers throughout 
America. Canopies, landing gear, communication 
systems, radomes, tires, generators, engines, radar 
arrive by train and plane and truck. 

All flow toward the final assembly area where 
the Phantom takes shape, moving along lines 
populated with seasoned assembly crews under 
whose hands each part, each component, reaches 
its time and place and is guided into position. The 
jacks fall away and the finished Phantom rolls to 
the paint shop and out the door. 

Time-qualified flight test crews run final checks 
and bring the Phantom to life. Engineering test 
pilots advance the throttles and the Phantom is 
airborne, America’s fastest, most versatile, most 
powerful fighter, ready to serve the air arms of 
the United States. 


For booklet describing record flights of the Phantom, 
write: McDonnell, Dept. 08, Box 516, St. Louis 66, Missouri 


MCDONNELL AIRCRAFT • ST. LOUIS 



